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(54) CIRCUrr AND METHOD FOR CONTROLLING CLOCK 
(57)Abstract 

PROBLEM TO BE SOLVED: To allow setting to a correct 
phase, without being affected by a loop Jitter by feedback 
constitution. 

SOLUTION: This circuit is provided with a multi-phase 
clock generating circuit 2 for inputting an output of an 
input buffer 1 to generate a multi-phase clock, a selection 
circuit 9 for selecting one out of inputs using multi-phase 
clock outputs from the clock generating circuit as the 
inputs, a variable delay circuit 50 for delaying an output of 
the selection circuit, a clock buffer dummy 60 for inputting 
an output of the first variable delay circuit, a phase 
comparison circuit 3 for detecting a phase difference 
between the output from the clock generating circuit 2 
and the output from the clock buffer dummy, and a filter 4 
for smoothing an output of the phase comparison circuit. 
The variable delay circuit 50 is provided with a variable 
delay circuit 51 in which a delay time is varied by a filter 
output and in which the delay time is varied by the filter 
output using the output of the input buffer 1 as an input, 
an addition circuit 7 for summing up the filter output and an input set value 13, a variable delay 
circuit 52 in which a delay time is varied by an output of the addition circuit 7 using the output of 
the input buffer 1 as an input, and clock buffers 61, 62 for inputting outputs of the variable delay 
circuits 51, 52. respectively. 
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•S^*^ 3 IC|B®©47 D .y 47 UmmSSo 
[IS*^6] ^sB?^ffl47D'y47Sg*IilK*<s A*47a'y 
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IsllS©ai*4 A:^ a -y i'/^-y 7 7 ^5 -©dtJ:^ 
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aiiB{afflitK*s* & 7 -f ;u ^ -c^jtfb u . BtiiB^ 1 © Ri 

MiBA*A.y7r©aj:ti*A:^i:L. bUIB^ ^U^©aj 
:t)-cilJiB#FB^A<Rl^d*ii)m 2 ©Ri^iUilsiKroai:^)* 
A* i:f « a -y ^'y V«y "7 7 A^6aJ* □ v 
cii&i|tgitt--i.i'D<y^fiJW^-^o 
im^^2 1 1 A:bd4xfc^'D.y^7*giti)A:^/^'y37 

7©ai**(afflM«sfe!H]K©-©A*^A^e.A*u. - 

ts HuiB14t8^^±Il]SS-^(±v A:*d;h.i.firti;*^1S^ 
icSo- $ . fFlBA^n -y 7 7 © aa:^ t HtIiBiJi:tifl^ ii *^ 

&ms©tttti^4^-ri.--p©m^4ai*i 
H5iB{ata^fssfeiHiK©^-3©ai*©ffiffl^4(fitiJ±8(iHi 
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eSi:f SS*JS1 97iS2 1©t*f*i*^— l3iBe©^'D 
[000 1] 
[0002] 

fiSr-SmSSiiL-C. ^xlS® 1 SlC^rJ^-p^eO L l 
(Delay Locked Loop ; JiJi|5|SB;i'-:r) *ffltxfc« 
fi£A<ft]C^^Tl^■5o 131 8lC^t-^fi6lC-^C\T(i. 
li^SSI (ISSCC 1997 p.p 332-333 S. Sidiropou 
1os and Mark Horowitz et a1. , "A senni —digital 
delay locked loop with unlimited phase shift 
capability and 0.08-400MHz operating range") 

[0 00 3] 01 8*#!^g■r«i:^ C©DLL(±. A*» 

Jt'i>y7^ It. mS.f&mm(D-Simm^]si^ (Voltage 
Controlled Delay Line) 1 4 t . aj^jljlllsll^ 1 
4©ai*i:X:^/t'y77 1 1 ©ai*©tefflM€:«iai-r* 
fitmStlslKI 2i:. (utBJtKlHlK 1 2*^e.©fi[tiM^ 

aifi^fe¥;m-r*7-f;i'^ i 3 t^iisx-ru^o °im. 

il5i(HlK(*ffiaStSE^^ICS«**ifcA.y 7 7 J: •? 3& 
■So (iffiitRlHlK 1 2 1*, fjillf DM7 U ^yyy 0 y ^ 
iamStlHlKI 2©tB:t)fe. 7 -fouls' 1 3 

iy^)U■S'^ 3 lifitfflltRiHiK 1 2©ai:ti&mJEi;:^^ 

Rj^JljllHlKI 4(C«*&^;h,T. iliiB#FB^A<Rl 
^ICia^d+i. A*/^y73'1 1 ©ai*i:nJ^ii3®lHlK 

1 4©ai*©ttfflA<-st-ri> (-rj&to^teffl^A'ifDii 

[0 0 0 4] £/z01 9l^x BI1 8l3^l:f^ar^jljlls| 

%i 4«. vco {.msm^w^) ^©RiisfKSisii^ 



1 S'CS^^Xx ^•♦i^ci'y^ (multiphase clock) 

&ai±)-r-5t.©-r*So 'fcijiai 9l3^Fbfc^J^Elc:^t^ 

Tit. -SiM2 (ISSC 1993p.p 160-161 Hark Horow 
itzetal. , "PLL Design for 500HHz Interfac 
e") ^A<#BS**v-5o HI 9(±. ±IBA« 2 © P L L in 
K©;>< -f >;U-::'©— gB4«Stfi*)lC^l^fct,©-Zrfe-5o 
VCO (€£$y^$g£fl) ^© 1 5(tx ^ 

□ .y ^ tB:^ («jxif (5MaiiA<^raii5©a!»© ^ □ v 
0^) l*^s^^'a<y^'©{^^♦i©^HBAH^lf!S3!)< 

[0 0 0 5] UA>L6:A«e.. 1211 8. El 9S?l3^Ufc 
DLL. PLL«|fi6^s !lSiim©^b-rfeWL 
-CiJO. JSitm©;i'->^l3e®^'i)>^'y^A<#^L^-riJ 
Os ma©iaffl©«^*JEU<±fiSr-5 3i:l*. bh-c 

©"CfcSo 
[0 0 0 6] 

mm.<r>^ti ^n^^ < ±fig-r -2. a .y t> 

[0 0 0 7] 

♦a©M«:5«l»©^O.y^7 ( r#,+i^n.y^7j i:t^5) 

&±figas*-ri»^ta^7n.yi7#6ii5iKt. Htne^ta^'a 

©-p^©-^*^tRtli:*)-r5JllRIsliSi;v HiIieStRIHlK 
©tb;b$:mi ©Rl^®5[sli^-riliS^-li:fcai:^ii. h(iIB 
#.+1 a .y ^7 fg^islKA^ e. aj:*j ^ ;h.* o .y ^7 ©— 
0i:©ttfflM4«feaiL.Tai:*)-rS(ifflJ±SlHlSSi:s BtllB 

•S^-f^b^i:. 4fiSx.. mm 1 © Rl^jUSlHlKliBtliB 
7-f ;i.^©ai:^jl3<koTJii5^raA<pl^*ih.. mIaB7-f 
^l' ^' © (±5:^ J; ^ TilSKSFe^ /)<oI^ ^ ttsm 2 ©-Hl^il 
55lHlK&iiix. . mUXti & BdlB^ 2 © pf^iSS 

IslSSTili5dr-ttfc^-^*<ai*^ a >y ^' i: UTai***t 

[0008] ^^m^. -^Pi e.^xfc(ii;ta;*^t»«ic3|-rf 
A^^Q'yi'*. m^©<3itim»ili2d-ttfc^^€: 

feiiis^-tt-ssi ©Ri^iiiiiHissii. mm^m§t±m 
K©ai*i:BfiiBigi ©Ri^iiMiHiKA^e.©ai;bm^©ta 

♦i^*«iiJ-r Steffi JtStHKii. t(llBteffiJ±R@KA^e> 

tfllBmi ©Rl^iliilHlKrimIiS7-f ;i.i$'©dl:^IC 
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[0 0 0 9] *«EBSI±. A^i^'D-j/^hs iiit)^0'i''> 
iXtt L. SfllSA* iPa^y{? tmitati ^a-yCPtiZ^ 

n&^frsiBi X sg2C!>a5*^^*ai^rs{affl^f65fe 

m^t. fll5{4ffl^^±I51Sfflm2©ai*M-%*ilS* 
-^:-S>ll1 ®9j^3§jl[Bl%^. t>IIE{)i4eil$g±lel%/)'e>Ch 

:^**i*HinB^i X s2©ai*<s^otefflM&^aiur 

□ y & ^4x?*vMiem 1 s ^ 2 © "ISilglslKTil 

[0 0 10] ffijiBissji. iiJLT<om&<DmwsLXf^m 

[0011] 

*fi®JB®lC*Jt>Xx Ell ^^m-ti>iL. A*A'y:7 7 

(1) *^&©^D'yi'J:'3s SOir(u*a©^36e-5i7n«y 
i> ( r^tB^'O-y^' j ^^^^-^^ffli? □ -y 
SS±lHlK (2) ^♦ii'a.y^SI^|5iigjbx6,©^ta^' 

avifinti * A* L^©5 ^mii©ta*iiiic?*js;t- -5 

-^S^tRTS^tRlHlS (9) iStR[llSSfflai:^)&il 
!2^-tt-5Rl^ilJilH]SS (5o) t. Rl^iliSlHlK (5o) 
©aj;**A:^i:L,y5-©miBf (8) felgii^^i^ □ -y 
^yt-y^^ys- <6o) i:. ^ffl^'a-y^'«±l2l8S 

(2) A>t.©— ©ai:^i:x •i? a. yi7yV.y 777-^5- (6 

0) ©ai^trofittBM&giajrsffiffiitStisiK O) 

^m^tT^ZP-iJl^^ (4) i:. fefiS^. RiSiiSlslK 

(5o) (i. :7-f^u4' (4) otatixm^mfsij^^sm^ 

*i. A*A'y7T (1 ) ©ai**:A*i:L7-f 
(4) ©ai:^T?iiMR5PB^A<Rl^^*t*Rl^ilMlHlK (5 

1) Rl^ilJIIelSS (5i) (Dtati'k^ti^tiXtl-r^ 
^a^y^jX'yyT (6l) $:Ci5.TL^So 

[0 0 12] •7^)l^ai^ti (4) i:A*$*i4 

iS^M (13) i:&An^-rs*nSl5lK (7) i:. A* A 
-y^T (1 ) ©ai:b&A;t)iiUs MnmSi (7) ©aj:^ 
•CiSgB#ra*<Pl^*^x*"5r^ig5ilHlK (52) ii. "SIM 
mmn (52) ©a!:bfe^+t?*iA*^.5i'n'y^'A 
•y^T (62) ii. *1iSx.-5o 

[0 0 1 3] #'tai7D>y^7®-5-fe©— ©i7 0'y^7A<fitffl 
Jt«c(slK (3l;:A:ti**i. K-©^7D.y^(c*fLT. ^ 
H ^7 □ .y ^7 © 5 *mS©(atB^©i7 □ -y ^ *<S»?**tT 



RT^3i]s@% (So) (c#i$g^tv. t$immiL. si^m 

YSM^ (5o) i:i7D-y i7A'y:7y'y5- (60) ©ilJ5 

(5o) ©ilS^FB^*«'5I^*«®**i.So 

[0 0 14] f?ay^l^'vyr (61) ©aj*OU T 1 
li. ^7D.y^7n.y77"S'5- (60) ffldB^billHl— teta 
©(l^i:**tx ^D«yi7n.y77' (62) ©ai*OUT 

2f*x ^7a.yi7n.y :77-$'5- (60) a>\^ti{zm> 

T. iS^il ( 1 3) *DWlHll^ (7) TADffK»Ufc 

[0 0 1 5] 2js:fgB^©-flJ5S©JlK^(Cfct»Tv ^ffl^n 
•yi7f6±lslK (2) (±. S3*#Ra-r5i:. A^^^av 
^*^^UX^ti^7a.yi7S±^aj:^-ri)»«l5]K (2 
0 1 ) i:. C©«-^l2ll^A^e.ai:tl$*V-&#'ffli'D.y^$: 
A*i:Lx i'a'yi'4il«Lfc^ffl^n«y^7*±J5E-r4 
^ti^' Q v ^)l«IllgS (202) i: *ffiiT«fi£**t 

[0 0 16] ^ffl^D.y>>iatgl5|K (2 0 2) (±. 134 

nffiro^a.y^' 1 TiS^n a .y 
^7) *A:tiU. =o©A:b©^'-f SV^^^feS-iyUfefs 
■%*ai:t)r-5 2 nfi©^-f5>^^m«'i'Jlli;« (2 0 8~ 

2 15) *iisx. ^»sa (2 i-isa. fc/su. 1 

^I^n)©a"f5 ^^^MtS-fJlHllSlix mIIB-o©A*i 
fcLTx nt§^7D.yi>©3-fe. ISS©|B)— ^a.yi7$: 
A;^i:U. fS»Sa (2 ISe. fc;eL. I^ISn) 
©a"f 5;>-J^M«-iiJE8Sl±. n*i^O'y^7©3-fe. I# 
S©i7a.yi7i:I + 1 S@©^>n.yi7 (fc/£Lx n+1 
SBttlSB) *A*fc-rSo 

[0017] /^^l-^ilS*! lEIslK ( 2 1 6 ) (i. -S* -< 5 > 
<:fm^^m^ (2 08. 2 1 0) ©ai:b T 2 1 t 2 3 
4A:^U. /t;P7.i|i1SiElsISS (2 1 7) (is iS'-<5>'J^ 
S^aSK (2 0 9. 2 1 1 ) ©ai*T2 2tT2 4* 
A;b-r*i:^.^^*^lc:. J#a (fc/£U. lgJ^2 
n) ©yt;u;^i|S^SIElHlK (2 1 6~2 2 3) (i. J#B 

(fc^L. 1 $J<2 n) ©^"f5>'5^3l»«iJI5JK©ai 
:^i:(J+2 modn) #S (fe/cb. J + 2 mo 
d n(*x J + 2&n-rSiJo>S:*»J) ©^'f5>^il» 
S«J|5lgS©a}:b i: * A:^ fc-r So 

[0 0 18] K#a (fc/£Lv 1 ^K<n) ©^•SfblHl 
(2 2 4—2 2 7) (i. K#B©/t.'l':^*StiiEl5li^© 
ai*ii (K+n) #S©y<JI.:^i|6«iE(HlK©ai:^iiS:A 
* i: UT^Sfb LTd3*-r So 

[0019] *^B^ris giJ©IISS©}fJ^h LT. HI 9 
4^mr^t. K-hn-j^T ( 1 ) ©ai*4A;bL. fitffl 
>*^1i« (1 4) \z^-:5%. fl?ii3A*A.y7 7©ai:^4 

K (1 0) Crffl^^ilslK (10) ©di:^^il3^^ 
^S°r^ii3ai5lSS (5o) iix Rl^iliilElK (So) ©tb 
*4Sgillf ai^D'y^'/X.y^Tys- (6o) iL. (iffl 
M^^EIIB (1 0) ©ai* 47 □•y^'A<y 7 7 ^^5- 
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(60) a)ai*cD(ftfflii*fiiai-r^ttffli±«(5iK (3) 
efflitSi[5]K (3) (omti^w-mitT^y ^ 

(4) Rl^^EK (5o) It. y^Ji^ 

(4) a)ai*T'iSg^FBWRl^^tt^o K-hn^v^T 
(1 ) (Z>ai*^A*i:U. ;u^^ (4) oas^T-Sl 
^rpW5j^^ti-5Rl^^[°JIS (5i) ^1, -y-iiX.^ 

(4) a)ai:^^x A^^tLfciS^iS (13) k.^tmt 

-SADSSK (7) Xtif\vl^7 (1 ) OdS*&A* 
iiLv iO^SK (7) (Dli^ti'^m^^mt'^'^m^Hx^'^ 

(52) Ri^sisiHi^ (5i. 52) ®ai 

*4^4x^tiA:^r^^ay^y^»y:7 7 (61. 62) 

[0 0 2 0] teffl^^^mK (1 0) li. Ell o^^m 

-r-Sh. A:*)^a*y^&59'^-r-S59'^[ll^ (10 1) 

t,. ^m^^ (10 1) <omij^xi3<7n^ui?(otL^± 
yij^yyya^i/y (1 0 2i) m^(Dz?^J^yyya 

)!)< 0 CDil^Ji »v >:^;i^"^^^ 2 ij D 
:/ ( 1 0 22) ^ix m2o:7ij ^v^yn^i;y<D^ 

NT 1 ) 4a3;bt-^mi <D-f V^-z-lfU-iJ' (1 0 
3i) mi s m2(0'y^) ^yyya^yy(Othti^Xt^ 

hLs --:?a>a3*cD^>r^>yii*^2(Drt^j±-^^9j 
U/cB$Pp^T^^^tv^31j^B#rpl(;5ai:;b«-^ ( I N T 2 ) 
iihtt-t^m2<D^ >^-7fyi^-^ (1 032) iix & 

[002 1 1^1. m2CD^>^-7}fU-^ (1 0 

3is 1 0 32) it. xt>m^(DiiLt^^ immm) ^ 
xi^titztiimk^mm (iii9cDi 4) 13*-^^. mt^^ 

l*I^J±TI*i^L/cfl-^4£B:^L. (4ffll±R[slSS3(cflt*& 
^tv^m-^ ( I N T 1 ) (i. m 1 CD-pT^ilJllHllS 
(5o) lCtt$&^*v^ai;^)m^ (I NT 2) IZMLxm 

aoffifflu (fl?yx(^9oje) i3a:^^+v^o 

[0 0 2 2] 3|s:^0^(i. S!)CD^^SOJBgll3^Sl^T. (HI 
3*#,«St-'Sh. A:^^*tfc^a*y^$:Slt^A*A*y 

(1 ) Xt^f'^^vyT (1 ) iy^h><oXti^u^)f^ 
&-©A*^A>e>A:tiL. tiS^J^ o »v ^ &fte(OA*^*^ 
t>A:bU. A^b^^v^teffl)*^*!!^ (14) 
A:tl^a«);^^£tS:b^a*v^h;^)^t>x tefflii^^'tS^g (1 

4) ■e«^^n^(iffl^<D-^<Dai*m^*:ai:^r-5ffi 

tiS^^UlK (1 OA) ffiffl^^^EslKO-tDCDai 

:bcofiLtiii4«^£iit-^temRi£iK (3) fiimR 
^n<o\3^i3^m^itr^y ^ (4) :7-f;u^ 

yl'(D^ti^m^^■^^m^o>'^umm^ (so 

mi a>"nI^iM5SlHlSS©m:^^A;^Umi 
^y<?^^±-t^m^0><?u^v(?j\^:;Z?7 (61) :7 
-f^U^' (4) <0^i3iiXilWC^m (13) t4*DS^-S 



iDSlHiK (7) A*/t*y7^7 (1) a)aJ:b4A*h 
tmm& (7) a)ai:^T:^^FBl;6<-5l^^;tx-2>m2 
OpJ^^lllK (5 2) m2CDRj^^IslK (5 2) 
(Z>ai;^ & A:b us 2 ©ai*) ^ a *v ^th^^^m 2 0 
D»v^n«y:7T (62) feiffi^v mi(3[)i?a»y^A 
^)^z?7 (61) ;b^t>ai±i^;K^mi tDai*^n«y^A<ffi 
fflH^^Effi (1 OA) iCA^^ix-So 
[0023] {Sffl^^^lUffi ( 1 0 A) (±. El 1 4 *# 

s^r^h. xi3<pu^v^^5^m-r^i^mmm (i o i ) 

(10 1) 'V^m^t\.t:i^n^);^^X'ti^ 

;u-rsmio37ij»y:r:7a*yr (1 021) m^o> 

y 'J »y T?":? □ *y :/(Dai* A±l ^ O »y ^ (DAL^±tt< 0 X 
7':7a^yr (1 022) m^. m2<DZ7^J^yyya 

^^ix^m^mrs(D&:hm^^tbtiT^m i 

(1 0 3i) :^^l5lSSlr!$3^^^ti./c^n*)/ 
^^tBs^^D'y^ im^(D<?a^i/^J%-^yT(OltiiD)(D 

m3(Dy*j ^ifZfyu^^y (^ 0 23) msto-p^j ^ 

yyn-jyco^tj^m^^ii^t^^pu^y^ {m^ 3(om^(o 

<pu^v^J^-jyT^\<0\^ti) cDjt-^±jb<OXIijt^T 
r ( 1 0 24) ^3. m4(D:7ij -^yya^yycDi^ 

;K^il3S^FBloai:t)fi-^^ai:^r'2>S2 0>r >-$^-7KU 
-^( 1 0 32) ^i)i^Xt>^o 
[0 0 2 4] *^0fllix DLL[ElKx PLL(Z>VCO& 
^t>T^tid7n'y^«:^-r^fit*(7)«fi6 (131 8x El 

[0 0 2 5] 

i¥«Bi3ittBfl-r-<<x *«0^©ie!fsw(3ot^xEi®ft#ffa 
LTiftp^r^o mi (is ^^B^cD-^ss^ijcD^^^^-r 

EIT^-So Ell *#,^t-Shx ^a-y^1^^t^P>Xti^ 
n-SA^^o^y^ I N/)<A:*A*y:7T 1 l3A*l^*tx A 
:^n*y7 7 1 *^e>aj:b^tt^^a»y ^J;0x f'ta^a^y 
^&*fi£*r^^ta^o*y^^*[°lieS2hx ^ti^a*:/^ 
*±[°1K 2 e><7>^ffl ^ D *y ^ tiJ:^ S: A:^ U^O) o ^ 

55^-l^^"Rl^il5I[51SS5o^s Rl^igM[°lK5oc^tH:b* 
A:;^ Lfti?jy^-8^SEi3!i-r^^O'y^A^y ^'T'y^- 
6oi:s ^ffl^a-y^*±(sIK2 A^^»(7)ai*^x ^^a-v 
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ifcR0K3^. ffiffltt«igK3(oai:^*¥»fb-ri>:7-f 

*i^tvA:^-r ^ ^7 o ^ n^y ^ 6 1 ^^^^o 
[0 0 2 6] ^D*y^A»y:7 7y^-6olC(ix ^a*y 

-6o^v 'j7d^y^/\-.v:77 6i. 62(i. »^U<(i. 

[0 0 2 7] :7-f ;u^4oai:tri:. XiD^H^m^m 
(m&Rit^^ K) 1 3 ^^tmr^tuM\^ 

^^[HlK 5 2® au * * A:^ r ^ o »y >7 y K »y 

:7 7 62*<iix.So 

[0 0 2 8] efflJtS?[9]K3li. A;b^;K/h--^cD^^ 

^^<?u-j^ Xti^(OV'>y*J > y ^ □ »y ^ OJi:-^ JiA< 
•9 X lii:-^ ± ;b< <9 31 v-r > r ;u ^ D S :7 ij *v :r :? 

tl^, ^0*y^A*^fC(i. ^□*y^7n»y^7'y5-6 

*t^t\ C*i^(i35fZ. #'tg^D*y^**lsl5S2A^t>(Z) 
ai::^3K 'f'D^y ^n»y:77y^-6ocDaj:^A<A*j^tL 

.[0 0 2 9] ^-<;i.^4ri. {i[tii±^[ElK3 0£ti±i^^ 

[0 0 3 0] Rl^^M5^[llSS5o-5 2li. ^'J;^l^ia 1 7 

(a) \Z^TJ:o\Z. ^-^SA^r^CMOS-f >yt- 
^^ij (I NVI—I N Vn) CMO S-r >n-^?!j 
^S;l?Fp1fCl?A^tt. <7--- h^^lc^;it>tt-S®J®||S 

1 7i:&ffix.. ©JSPSST h^>vX^fS^MP 1 7<D 

mt<-^^^ti^mj&t.Lxt^i^o mi 7 (a) iz^vT 

- hA*ht--S h^>f>-:^i$'^^*JfALX*, J;l>o 

[003 1 ] Ri^iiiiiEiK 50-5 2iis AJfia 1 7 

(b) ic^.f ct^i3. :7^;i.^'4/)<^©£li:^&v'v^';i^ 
m^xanijt^ (fcstwi7-f;i.4^4<Dai*ss*A/ 



-b U ^ 1 7 ^<:7 -f 4 (7)ai:^m-^fe^tR*JWfl-^i: 

[0 0 3 2] *fcEi fc:^v-r«J56f3fct^r. tm^^i 

[0 0 3 3] ^ta^n*y^^±lslK2A^t>ai:ti^tLS^ 

t^m^\mm^3\zxti^in^. ^«[Eiss2xii. m-o 
m^izni^xm^om^cDfm^^m^-^^. Rj^ie^s 

K5oi:^o»y^^t*y:77^5-6o©iljli^FpW. 

[0034] ^D*y^A»y3776i(7)ttl:tiOUT 1 (i. 
^ n ^ /t*y 37 7 y ^ - 6 ooai;^ {utSom-^^ 
^tL. :i70»y^yt»i/:77 620£±i;dOUT 2{ix ^o^:/ 
^n«y37 7'^^-6ooaj:^(7)(4fflf3. SSfiil 3 4An 

» (is^<iii 3;b<&fii©h$(±^) {.r^mizni^r^ 
[ 0 0 3 5 ] El 1 Lfc^^Bflcom 1 (ommmowiw 

2/)^t»ttS:^^4X'5^ta^o*y^(7)^-^s {iLfflit«[5lS&3 
ICtt$S^*i^ ^ □ »y ^ IC?* UTflff^(7>fittiBI€^^ a *y 
^ (mi tacD^a^y^) Sr^J^^U. fi[tai±RlHliS3 Clfc 

mgmmt.miM.^mtf^^L<tj:^^'^\zum^H. thti 

O U T 1 )b^b»lis A:^^ o y <7 (c^ UTmMCDfiifflMO 
mi CD^a»y^fl-^/)<tli:t^^;tXx ^ t>lcm:bO U T 2 

f3*r LT^SCDfiEfflMa^m 2 (Z>i> □ ^y<7m^t3^aLt)^H 

»y^(D3^. ffitBJtR®ffi3l::ffi«g^*i^^a*y^A^ 
JllRl°JK9x^ltRai:ti^*t^^o*y ^l;:^LT. ti*a;!)< 
9 ojgii*LfctG)-r^i>3g-&. ^o*y^/^»y:7py=:- 
eocomiDt. {um«[HlK3lc:««&^ti^^a^y>7^ 

Ofii:ti^<^U < ;&^ct d IZ >' ^ - KA^y ^MSP^tL^o 
[003 6] El 2 (i. :^%m(Om 1 a)^^JCD^?Bf||CD 
#!^*^riaTfeSo El 2 fZ^t-fOT fi. <?a^y^i3^x 
ti)\^v'7T 1 ICffl^ (mi, 3a5fflfi^a)J*) T:A:t»^ 

^LTai:^^*tv ^SeSMB^- K-cei^^*v^|5] 

tlx a^ta^D'y ^©^*L^*l(3D^D»y^fCOt^T. Rl^ 
>15i[5lI»5i^^a«y^7A»y:77 6i. RlSa55lHlK5iB 
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i:i7D»y^/t»y:77'6iBN Rl^aSiiaSS 5 2^1 ^ a »y ^ 

a5*i?a*y^0UT 1 hOUT 1 ^a»v^n»:/^7 
62. 62B^^^fiv A:^^n»)/^ I Nf3^LX^20tu 

□ *y^OUT2i:OUT2B*<ai*^;K^o dCD^J^^ 

[003 7] El 3 121 K ^RVm 2 (C^M:^^§5'ta^ □ 
»y^^±[s]K2a)a^CD-|?!lhLT. 4i^<?ay^^± 

:^^a^y^ 2 0 5^:4 »^L4ti^D»y >7Q 1 --Q4$: 
a3*^^1/4»S[HllS2 0 1 i:. netK^*g^*t>^ 
4ffl^ □ »y ^jftf&lHlK (M P F D (multiphase f reque 
ncy doubler ; ^tBfg^HK) i:tiL>-3) 2 0 21 — 2 
0 2ni:x ^□*y^'&^I°ISS2 0 3^. mmW^^^2 
0 4t^^^Xl^^o «l^lS0 4tB^n»y^ii^(11^2 
0 2n^^t>(i. 2 nSifg^ti/c4tai>n*y n 1 — Q 
n4;b<ai*^*t'&o 4 ffl ^ a ilfSlElKOlSa 

nliflES-^fe-So 3(D4ffl^a»y^a^g|5iK(7>ij!iftoa 
BS*i£-<*i(^. 4+a<7>^n*y^*. S4 ffl^ n *y ^ilfg 

isiss20 2T% sfflicL)^^. 4fflf3M-rc^-e. mm 

2 0 2nA^e>±^^*v/c8ta(D^D^y^*^(D^*a5:^] 

[0 0 3 8] EI4»i. ia3l3^Lfc. ^ti^ a y >7iSfg 
lHlK*4ffl^D*y>7SfglD3gShLfe:^^0. 4+i^D^y 
^ilfi^lHlK2 0 2 n<DS^<D— -^J^^-ria-rfe^o ^ 
fc. ^3lC^L/c4ta^D^y^ilfg|HlK2 0 2i-2 0 
2n»±x t^-rtLt[5|-«J«i:**L-So 

[003 9] 1214 (a) 304ta^a'y 
^iiei2lK2 0 2nlix 8$§(7)^>f ^>yil^iiJ[HllS2 
0 8 — 2 1 5 i:. 8ffla>yt;i.:;;miElHlSS2 1 6-2 2 3 

4m(D^mim&2 2 4-2 2 7A^t>«^^tl■rt^ 

i»o 1214 (b) li. /^>I^Xi|SMiElE]lSG>«fi£4^t-|2lT! 

m2<0?<tiT 2 3^^ >JX-^ I NVTJSSU/c 
m^iix ^1 OA:tiT 2 1 feA:/3i:^^N AN DHIK*^ 
t»>&:i>o 04 (c) (i. f'M{b[ElK(7)«fi64^ri2l7!& 
0^ 2A*N ANDlslK/)>t>;&So 
[0 0 4 0] mstts ia4f3^Lfc4*a^a»y^aS[5l 

K2 0 2(;)^-<^>yi*ft^^-rfi-^>-ft?f^^-^^^o ^ 

O 'y ^ T 2 1 (is <7 0^yi/Q ( n - 1 ) 1 

(Di:-^±*< »? t> ^ -f ^ > ^m^m^^ 2 0 8 (DrtgPSl 
5i^CDi;itiT>*^^tt. -^^n^y^T 2 2a)jj:-^±*<'9 
(i. -i^D^y^Q (n-1) 1 (Djt-^Ji^<0 h ^ □ 'y ^ Q 
(n-1) 2(D^L'^±t<K>(0^^ ^>Cf(D^^ ^>^m 
^»m^2 0 9-ea)4^-f ^ >>/»giJtl*lSBil5i59^©il*t 



Q (n-1) 1 ©iL-^iA^Oii^o^y^Q (n-1) 2 
CDAt-^±?b< 0(0^-<^>^cr)^>f^> y^^SJIDK 2 1 

iUTl5|«/-L.x. -i^a^y^T 2 6a)5j:-^±;!)<0(i^a*y 
(n-1 ) 3<Dj5:^±/)<0^^a*y^Q (n-1 ) 
4 (DtL-^±t^ 0(D^-f^>y(7)^-f^ >y^59'gJI°lK 2 

^a»y^ T 2 7(7>i:-^±*<0li^a»y^Q (n- 

K 2 1 4 -eortgUS152^0S*vT'>A^^*i,. ^ a »y >7 T 
2 8<DtL'^±t<0{^^U^y^Q (n-1) 4<D±Lt>±t^ 
<9i:^o»y>7Q (n-1) ^ (OAL-^±t<^(D^ ^ ^><f 

[004 1 ] ^-f ^>^M^S'J[sIK2 08t2 1 OA^e> 
aJ:^^tL^^D^y^T2 1 2 3 {tJVl>^mmE\Bl^ 

2 1 eicA^i^tu. /t;i.:;:^i|gMjE[5iiS2 1 ex-it. <?u 

»y^T 2 1 7?>A^^+t^i:^T)b<0ic*yi>\ >7a»y>7T 
2 3-^>*^^;K^AL^±;b<i9x*y v^;ft-r^A';uxP 2 

1 ^m:tit"^o m^O^JHT. ytJUXP 2 2 — P 2 8A< 
*^^tL. -i7n^y^P2 1— P 2 8(ifittB;b<4 5j^ro 
-rHxti^iL-^^ 2 5%CD8tB(D/t;i.xafi:4:^o 3© 
>7n»y >7 p 2 1 ^(iLtB*<1 8 Ojgrtvfe^n^y >7 P 2 5 
(is #^mfbl5lK2 2 4-e^M<bJSS^*ix T^iL-T^^ 2 
5%CD^n»y>7Qn1^ UxaJ:b^tLSo l^lfilfC LT. 
^a»y^Qn 2-Q n 4*<±^^tL^o <pnv<?Qr^^ 

— Qn4(i. m^t^^Omr-or^t^'r::^-^^ ^OVo 
<3r)4ffla)/OUXS¥^;5:0> ^ a «y Q n 1 — Q n 4<D^ 
^liv -i^D^y^Q (n-1) 1-Q (n-1) 4;b^t>^ 
D^y^Qn 1 -Qn4 4^-r^ja^-C:x -^?&»3b<2fg 

[0042] -Tt^^D-^. A^(Oi7\3^y^Q (n-1) 1 

— Q (n-1 ) 4*Nt>8tl^D»y>7 P 2 1— P2 8^± 
fiSUx fg/il0 4ffl^D»y^Qn 1 — Q n 4 *±ric LTt^ 
So S*§lfiO4ti^n*y^51teI51SS2 0 2nA^t» 

(^3#BS) (-JjlNT. 8tS^D»y ^ P 2 1 — P 2 84 

S) o 

[0 04 3] meit. m4\z^^Ltz^^ ^>c^m^m\B\ 
K 2 0 8 . 2 0 9 (DWhi'^mm^m^&^iziiitm-r:^ o . 
m-(Dm^^xtitT^^^^>^m^wm^2 o 8. 

210. 212. 214 (homo) Trit. m^CDM^ 

tr^^^ ^><fm^9m&2 0 9. 211. 213. 

2 1 5 (hetero) (i. i^ -f ^ >i5^^^SJj[HlK(7)g#CD 
il52B#Pp1(::. &mmT^2^^LrzmmT/2 «3xffl^ 

[0 0 4 4] milt. m4\z7fk\^ti^^^:><fm^9m 
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>^^^SJ[slK2 0 8T(i. -rixDXiD INK I N 2 

-1)1 ;b<A;b^I N K I N 2l3A;b^*x. ^> 
yM^i>JIllK2 0 9-^(iQ (n-1) {n-1) 
2A<A*«INK I N 2(3A*l#*t-Cl^-2>o S®V D 
Dl3V-XA<S^d*tKU^>A<l*DaJ>'-KN 1 ICS^ 

m-^INK IN2«:A*iLx ai±»*< P^^i'^^UM O S 

h ^ >->-x 4^ M p 0 1 h izmm^*it^ o R Esso 

R 1 rtSP>'-KN 1 13 KU-r >;b<S*i^tt. V-X 

A^^-^INK I N 2;!)<SSI^KfcN^^*;UMOS 
h^>vX^MN 0 K MN 0 2 rtSiy- KN 

1 its ^ >A-^ I N V 0 1 (Dxti^izmm^H. f*dsp 

y-KN 1 i:y^>KPe^l3(±. N^i'^^bMO S h^> 

s/'x^MN 1 1 hsscAP 1 1 ^mmmmi^tz^^. 

H^^:^)lWiOS h^>i>">^^MN 1 2 ^i^MC A P 1 

2^m^mm\^tz.m^. h^^^^jimos h^>->- 

1 U M N 1 2 . — . M N 1 5 h A*i ^ n 

^yi7<Dmm^mn'r^mmmxim^2o^t^i^(D. str 
ypm^ti^o N^-v'^JbMO s K^>v;<^MN 1 

K MN1 2. MN1 3s MN1 4. MN1 5 <7)<f - h 
♦SiiSSC API K CAP1 2. CAP13. CAP 
1 4 . C A P 1 5 (i. ^OV-^ Xttti^s M^it 1 6 : 
8:4:2:1 h^tiXiJO. ^aS«^lHlSS2 0 4 m 

30m) t^iothi3^*i^mmm^2 o 6icso-#, #^5® 

[0045l/$^-(^> {/m^Wmm 2 0 8 f30 1 ^T(i. 
--zXDXti INK I N 2 (z:±tilA:ti^tt-5^ n ^y^Q 

(n-1) ^ <OsL^±t<0:^-^-yiZ^0 s y-KN1<7> 
m^t<-'0(DH^^^^)ll^OS h^>->">5.^MN 0 1 . 
MN0 2ft^L-C?l$JfeA>*v. KN 1 fl[>S{Sl*<>r> 

y^-^ I N vo 1 cDL^t^^ii(^^L/zhc5■es >r>n 

-iJ'I N VO 1 ©th:;t|-C^'2)^0':/>7T 2 1 ti<AL'k±t)< 
So -f>A-^INV0 1<DU^t^fii^3SU;ti:C5^ 
T?|^ft<j£^^CD^Sy - KN 1 CD^I^^CV ()^/£ 
Ux Clig^Sfiix Vli®E) hU. N^^*;UMOS h 
^>i>-::^4^(Cc*:'&*ms>J6&l ^-rs^s ^o^v^Q 

(n-1) ^<DALt>±t^^ti^^. c\/(Dm,mm^. mm 

C V/2 <puv<?Q (n - 1 ) 1 cd1l^±A<0x 
^yvA^^b. ^□»y^T2 ia)ji:-^±A<0*T?a>$'-f^> 



[0046] i^n^y^Q (n-1) 1 /)<L o w 

P^-\'*;i'MOS h^>>?X^'MP0 1 *<*>fc 
^ix. y- KN 1 )!)<H i g hlCjtm^tVs 
N VO 1 (Z)£b:^^a*y^T 2 1 (iL o w U'-^^U^^r-So 

[0 0 4 7] ^-f ^ >y^^9'ai°]K2 0 9(COt>T(i> 
^D^y^Q (n-1) 1 CDij:-^Ji)b<0 fx^^t>B^re^t 

cKn {^^^<?n-j^mm) 'iko>mm. ^-knkd 

RffeltCKnat. <7D*y^Q (n- 
1) 2<Dji:^±A<i9:n*y^-^N^, y - K N 1 (7)S{i!t/)<-f 
>A-'$7 1 N VO 1 (Z)U#t\fii(c:^L^hc:5-c. 

»y^T2 2a)x^yS/;b<AL-^Ji*<So V - K N 1 (Dm^Sfe 
CVi:L. NMOS h^>S?:;^4'©*Sa3it«:I tt"S 

:i7D»v^Q (n-1) 1 G)iL-^±/)<0;6^t>v CVO 
SiSMStCKnOfflPpl. ^mSStlX»mL. 
ra*. «S3£2 I-C?|$fe<S*. ^PpI. 
tCKn+ (CV-tCKn • I) /2I 
= CV/2I4-t CK n/2 —(1) 

^D^v^Q (n-1) K7)jjL^±*<<9n:»;;S/*Ne. 
^ □ »y ^ T 2 2 0>tL%±t'^ 0 X *v v(D^ ^ >^S*a 

[0 0 4 8] r^&^^-^x ^0»y^T2 2h^a^y^T2 
1 0[)ji:^±*<OCD^-<^>^M(±x tCKn/2i:^ 

So 

[0049] ^n^y^Q (n-1) I^Q (n-1) 2 
*«ht,fCL o wU^^UtT&Ox y-KN1*<. P^^i'* 
;UMO S h^>i>*X^M P 0 1 4^U"Cl|)J^^^e>H i g 
h {^^)UZ-^m^i(xtzM^s <7\D-y^T 2 2 ij<iL^Tt^ 
So ^n^y^ T 2 2 — T 2 8^COt^Tfe(5I^^^*L. ^ 
□ *v^T 2 1 — T 2 8a):&-fe±*<0©^-f ^>yg(i^ 
ti^tLtCK n/2h;&:So 

[0 0 5 0] jvi.>^mmiE^^2 i 6-2 2 sit. 

A<4 Sjefortt^T^i— 2 5%(D8tB<7>/t;UXW 
P 2 1 — P 2 8$:^^-rS (III4#B^) o 
[00 5 1 ] #M<b[9lK2 2 4 — 2 2 7(i. fi[ffl;!)<9 0 
Jgror*ife'7=3.-5^>f 5 OXCDAiUCD/VUXUO n 1 
-Qn4^±^t-S (1214#R^) o 

[0 0 5 2] mi tzTjkLt:,^ ^ ^>^m^m\Bi^it. ^ 

^oWXiis P^i'^^UMO S h^>i>':^l$^MPO 1 (D 
hClx ^K ^2(DA:b^^I N K IN2^A:^ 

^■rss^iisasss (nand) cDtB:^m-^4A* 

Us ^KDA^m-^INK ^20[)A*(l^IN2*>f 
>>'t-^T^ti^tLJSfeL/zfi^^N5^-V'^;bM0S s 
^>S/"X^MN 0 K MN 0 2(Of- Kl3A:brS«* 
t LTt<tt^o ^1 . m2<DXtim^l N 

K I N 2;!)^H i 9 h U'^JKDh^s P^^i'^VbMOS 
K^VvX^MPO 1 A<7^> (^^) LTrtajy-KN 
1 t<Jtm^*i. ^ >A-^ I N V 0 1 ©ai:^li L o w U 
^^bh^tt. SK S2<DA:^fH^I N K IN2a)- 
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X^MNO 1 hMNO 2a)-:&x(*|3S;5r/)<^>L. rtgp 
y- KN 1 rtSiiy- KN 1 (DmKt<^>J\ 

I N VO 1 (DU$t\fiiJUTICT;b<o>^:&&. >f >yX 
-^^ I N VO 1 ©aj^fijJL-fei***? High i^^Jltiti: 

[00 5 3] mi. la 2 iz:^ 1 

^**tTt^rx aJ:^^a*y^OUT 1 (XttOUTIt 
0UT1B) . 0UT2 (XliOUT2hOUT2B) 

^^t^■r(i. ^ta^n*y^*±iDil»2;!)^t>ai;b^;KS^*a 

[0 0 5 4] flt♦iM(D±^l30t^T^±. #rJi6Lfe#^ta^ 

[0 0 5 5] la 8 li. :*:^B^(7)^ 2 OHJfi^jOS^ft^^ 
(ix lcDaj*r«:A:^Ux A*»^^x^fiLta>* 

^I5)»1 Ohx CEtiH^^lHlKI 0(Dm2 0!)ai*bS:« 
5i^-tl:^Rl^ill5[5]K5o^x '^mmm\B\^5o<Oihti^ 

iS3(7)ai:ti4^/mr^:7-f ;u^4hx ^Di^x -^mm 

SlElKSolix 37^;i.^^4cr)ai*»TS155^r0l;b<pJ^^ti 
-So XiDJ^^yZPT 1 QliItBx 2&ffla)ffl«a3*4^n^*t 
A:t»^Ux >'>r;b^'4cDtil:^T:il5iB$FBl*<'5j^^n'5pJ 
^iUi[HllS5ix SiB^ix •7^Jl^4(Dai^t}t:s Ati^ 

ttfcssiii 3 h^tmt^tnn^^i xtt/^^yy 

T 1 (7)|il+ix afr+aoffltSai:^&^ti^*vA:tih Lx ADS 

52- 52B^N "la^^lHlKSix 5iB^52> ^nO^ 
*ft^*v?'tiA*t-^i>o*y^A^y:7T6ix 6iB^ 
62x 62B^x feUx-So ^O'v^^^^y^^^y^-eoic: 

li, -i7D»y ^ A'y:7T 6ix 6iB^62x 62B^^fti^^x 



6ix 62^fi. »^L<(ix |5|-«fi6h^*ix S3£ffi» 
gg:b(i|5l-^^*i.x |5|-m?5(3**LTx l^-tDiiS^rel 

[00 5 6] El 9 (ix 2 a>IISSWa>^JK^i: 

LTx a »y ^ «:gl6^- Kie3&: < x v>^;U3:>KT 

es^-rssiS^^u/cia-c^-So #gp<D«ggiix taiEu 

[0 0 5 7] E8x m^\z^-\^tz.^mmmo>^sm 
o^msmz-oi^-cm^^^o {uteitRisissiCx eta^^ 

±0^1 0*>^-^^t>ti./cfi+B^ («ijxli9 0je) f3*t 
LTx Pl^ilMlE]&5o^^D*y^^'^*y^7y^-6oO 
®lB$rBl)b<^U<*S<l:5l3x (3iffli±R®K3x :7^;u 
^4x RT^31^[9]K5o-eSfJfflI^*xSo 

[0 0 5 8] mi olix ^^'^mm2(r>mm\zt^\'f^ 
ttffl^«Sfe0Ki 0 (m9#BS) ©iHi8«fiS(D-^&^ 
t-mir^So mi o*#^-rs^x coeta^^^^is 

1 oiix K-h'p^-j'p^^^^mt^s^mm^^ q i ^x 

^^iBlKI 0 1 T?^^^tL/c:^a*yi>*A:^i7n»y^-e 
■y->3^;ur'i»mi cDDM:7ij»yr:7n»y:/i o 2i^x 
|g1 oDS:7U ^vr:7D')/:/cDai::^A^A:^^o^y ^"C 
'y'>:rju-r'2>^2a)DM>''J ^yT^^'o^yTri o 22^^ 

m\ .m2<h^^)^v^Z?u^v^\Q2U 1 0 22©** 
CO] fC*0-^mi CDrt^^JtT^SJL/LB^Pp^T:^^ 

^tL-SdljSKjPB^(Da3:tiM^^aj:b^sm 1 o-f >^ -/i? 

^^j ht>t>^) 1 0 3ihx mi X ^2CD77U*y^:7n 
^yyCDttitiA. B^XtitL. --OCDltitiCD^^ ^><f 

m^^%mm^s [o : 3 1] icso-^m2(Di*i^it-c 
^m2(D^>^-7f.\^-^ 1 0 32 ( ^nm-(>^-^^ 

U-^j ^x 41Sx.Tl>So ^mM& 

1 0 1 lix Xt}^a^:;{?m}Jk&^S^m't^\^^\zm^ 

[0 0 5 9] mi 1 it. mi 0f3^uy^teffl^ss±iHiK 
1 ocDi!)ft^iK0^-rs^^^>ym-crfeSo ^m\B\^^ 

0 1 a>^^di::b^A:b^a^y^T:-t^>>^^U-r'2>mi <D37 
U ^yr^'D^y^^'l 0 2^0>tht^A^. mi 0)7"; ^yP':? 
a»y:ri 0 2^<Dlht>A^Xtl<^Ci'y^'CVr>zr)U'r^ 
m2c7537'J»y >^:7D»y^1 0 2 20ai:bBCDfiLtail ( = 
tCK) *x ^*t^*Vx ©JWM^S [0] X S [0 : 3 

1] a>fiii3S^#x mi X m2©-f >^-;i^u— 5^ 1 0 

3i. 1 0 32-Cr(*j55'L^^Pp1(Dilj2B$FBlfe^t;£li:tjfi-^ 
4x m;t»^i>o m 1 1 iciJt^Tx I N T 1 ai:^x INT 

2a5*(ix mi X m2c[>-f vd^-zKu—s^ 1 03ix 1 

0 3 20t>aj*|-Cfe-5o 

[0 0 6 0] mi 1 omi X m2(D^>^-.ifu-^ 1 
0 3ix 1 0 32fii5)-«^h^*vSo mi 6(ix mi X 

m2(D-f >4'-/1fU-^1 03ix 1 03200fflriEO[)-^ 

&3F-rm-e^i>o mi 6 4#,^-r-si:x ckd-o^-tk 
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A*i N 1 1 1 N lixti^-t^mmm^^oR s 

;UMOS h^>v:^^MP 1 i:. rtSy-KNS 1 

*i^-(>J^-^ I N V 5 1 felSi^x rtSU^- KN 5 
1 f:: K >*<S^^*t. StAM^yfcS^^;Kfc 2 N<S 
OlJN^I'^i^^UMO S h^>v:^^MN 1 1 — MN 1 N. 
MN21— MN2Nhx 2 N<@(DN5^-\'*;bMO S 
>v^^MN 1 1 --MN 1 MN 2 1 — M N 2 N(DV 

izm^^titz:2 NfliCDN^-^^il^MO S h^>i>"X^M 
N3 1— MN3Ns MN4 1— MN4Ni:s ^Hm^. 2 

(D. NflCDN^-V'^^bMO S h^>i>'X^MN 1 1 — M 
N 1 NO<f- h fillip A:^<1-^I N 1 ;b<ttillzSSS^ 
tlx 2 N<Ba)Nf^-\'*;HVIO S h^>i>-X^(7)^-^t,-5 
^^<D. Nf@(DN5"'\'^;UM0 S h^Vv^X-^MN 2 1 
-MN 2 Noy- hfCltx XtiiB^l N 1 ^<*tiSfCS*^ 

[006 1 ] N^i'^^l.MO S K^>S^'Xi^MN 3 1 
MN3N. MN4 1 — M N 4 N CD^'- M3A:^^*t^*a 
(NtT'y h®JffP3-K) S[0]-S[N-1]. *« 
mm^^ (Nbf»y h*iM=]"K) SB[0]— SB [N- 
1 ] lC<i;Os Nf^-V'^^l'MO S h^>5>'::^^MN 3 1 — 
MN 3 N^N^^i'^^UMO S h >>?::<.^ M N 4 1 
N 4 N(D^^<@!S;b<:t>i:^*vi)o N tf *v htDtUfflim-^ 
S [0 : N-1] . SB CO : N-1] (i. tetB^^^ 
lUKI Ol3A:^^n^fiLffli^^^^1 4Tr^0. SB 

[0]— SB [N-1]li. S [0]— S [N-1] 4 

So 

[0 0 6 2] igii 4-c(i. nmm^s [O : 3 1] 
^ >^-7fii^-^ 1 0 3Mzxt>^*ixt$o. m^ 6(d 

N9"-^^;UM0 S h^>vX^MN 3 1 — MN 3 N (/L 

N(*3 2) hr::A:^^*Vv S B [0 : 3 

1 ] (O^kf^y hfm^it. pmm^S [0:31] 
*y hm^4>f >A-$' (^0^) -CJSteU^^^t^ 
;tx. mi 6 6DN^-v»*;UMO S h^>vX^MN 4 1 ~ 
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PROBLEM TO BE SOLVED: To allow setting to a correct phase, 
without being affected by a loop jitter by feedback constitution. 
SOLUTION: This circuit is provided with a multi-phase clock generating 
circuit 2 for Inputting an output of an input buffer 1 to generate a multi- 
phase clock, a selection circuit 9 for selecting one out of inputs using 
multi-phase clock outputs from the clock generating circuit as the 
inputs, a variable delay circuit 50 for delaying an output of the selection 
circuit, a clock buffer dummy 60 for inputting an output of the first 
variable delay circuit, a phase comparison circuit 3 for detecting a 
phase difference between the output from the clock generating circuit 2 
and the output from the clock buffer dummy, and a filter 4 for smoothing 
an output of the phase comparison circuit. The variable delay circuit 50 
is provided with a variable delay circuit 51 in which a delay time is 
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output using the output of the input buffer 1 as an input, an addition 
circuit 7 for summing up the filter output and an input set value 13, a 
variable delay circuit 52 in which a delay time is varied by an output of 
the addition circuit 7 using the output of the input buffer 1 as an input, 
and clock buffers 61 , 62 for Inputting outputs of the variable delay 
circuits 51, 52. respectively. ' 
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CLAIMS 



[Claim{s)] 

[Claim 1 ] The polyphase clock generation circuit which carries out the generation output of two or more clocks (it is called a 
"polyphase clock") with which phases differ mutually from an input clock, The selection circuitry which carries out the selection 
output of one of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. for the polyphase clock outputted from said polyphase 
clock generation circuit to an input, To the extent that the output with which the output of said selection circuitry was delayed in the 
1st adjustable delay circuit, and one phase contrast of the polyphase clock outputted from said polyphase clock generation circuit are 
detected and outputted A phase comparator circuit. The filter with which at least the above graduates the phase contrast detecting 
signal outputted from a phase comparator circuit. As for a preparation and said 1st adjustable delay circuit, adjustable [ of the time 
delay ] is carried out by the output of said filter. The clock control circuit characterized by what a time delay is ftirther equipped with 
the 2nd adjustable delay circuit by which adjustable is carried out with the output of said filter, and the signal which delayed said input 
clock in said 2nd adjustable delay circuit is outputted for as an output clock. 

[Claim 2] The input buffer which receives the inputted clock, and the polyphase clock generation circuit which generates two or more 
clocks (it is called a "polyphase clock") with which the output of said input buffer is inputted and phases differ mutually, If the 
selection output of one of Perilla frutescens (L.) Britton var. crispa (Hiunb.) Decne. is carried out to an input, the polyphase clock 
outputted from said polyphase clock generation circuit The I st clock buffer which considers the output of the 1 st adjustable delay 
circuit which delays the output of said selection circuitry, and said 1 st adjustable delay circuit as an input (it is called a "clock buffer 
dummy"), To the extent that the phase contrast of one of the polyphase clocks outputted and the output of said clock buffer dummy is 
detected and outputted from said polyphase clock generation circuit A phase comparator circuit. The filter with which at least the 
above graduates the phase contrast detecting signal outputted from a phase comparator circuit. The 2nd adjustable delay circuit where 
adjustable [ of the time delay ] is carried out by the output of said filter, as for a preparation and said 1 st adjustable delay circuit, it 
considers the output of said input buffer as an input with it, and adjustable [ of the time delay ] is carried out by the output of said 
filter. The clock control circuit characterized by what it has for the 2nd clock buffer which inputs the output of said 2nd adjustable 
delay circuit, and outputs an output clock. 

[Claim 3] The input buffer which receives the inputted clock, and the polyphase clock generation circuit which generates two or more 
clocks (it is called a "polyphase clock") with which the output of said input buffer is inputted and phases differ mutually. The selection 
circuitry which chooses one of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. for the polyphase clock output from said 
polyphase clock generation circuit as an input. The 1st clock buffer which considers the output of the 1st adjustable delay circuit 
which delays the output of said selection circuitry, and said 1 st adjustable delay circuit as an input (it is called a "clock buffer 
dummy"), To the extent that the phase contrast of the output of 1 from said polyphase clock generation circuit and the output of said 
clock buffer dummy is detected and outputted A phase comparator circuit, It has the filter with which at least the above graduates the 
phase contrast detecting signal outputted from a phase comparator circuit. Said 1st adjustable delay circuit The 2nd adjustable delay 
circuit where adjustable [ of the time delay ] is carried out by the output of said filter, the output of said input buffer is considered as 
an input, and adjustable [ of the time delay ] is carried out by the output of said filter, The adder circuit adding the set point inputted as 
the output of said filter, The 3rd adjustable delay circuit where the output of said input buffer is considered as an input, and adjustable 
[ of the time delay ] is carried out by the output of said adder circuit, The clock control circuit characterized by what it has the said 
2nd, 2nd [ which consider the output of the 3rd adjustable delay circuit as an input respectively, and output an output clock, 
respectively ], and 3rd clock buffer for. 

[Claim 4] From said input buffer, it is the clock control circuit according to claim 2 characterized by what the clock pair of the 
complementation was outputted mutually and it has said 2nd adjustable delay circuit and the group of said 2nd clock buffer for to each 
clock of a clock pair of said complementation. 

[Claim 5] From said input buffer, it is the clock control circuit according to claim 3 characterized by what the clock pair of the 
complementation was outputted mutually and it has said 2nd adjustable delay circuit, the group of said 2nd clock buffer, and said 3rd 
adjustable delay circuit and the group of said 3rd clock buffer for to each clock of a clock pair of the complementation. 
[Claim 6] The frequency divider where said polyphase clock generation circuit carries out the generation output of the clock of two or 
more phases with which dividing of the input clock is carried out, and phases differ mutually. The polyphase clock multiplying circuit 
which generates the clock which considered the clock of two or more phases (n phase) outputted from tfie periodic detecting circuit 
which detects the period of said input clock, and said frequency divider as the input, and carried out multiplying of said clock and by 
which stage cascade connection was carried out, A preparation and said polyphase clock multiplying circuit input the clock (the 1st 
thru/or the n-th clock) of n phase. 2n timing which outputs the signal which divided the timing difference of two inputs — difference — 
a rate circuit — having — the odd-numbered (21-1 position, however 1 <=I<=n) timing — difference — a rate circuit as said two inputs — 
the inside of the clock of n phase — the Ith same clock ~ an input — carrying out — the even-numbered (21 position, however 1 
<=I<=n) timing — difference — a rate circuit They are the Ith clock and the I+l st clocks (however, the n+1 st) among the clocks of n 
phase. The clock patrolled to the 1 st is considered as an input, and it has a 2n piece pulse width amendment circuit. The Jth pulse 
width amendment circuit (however, l<=J<=2n) The output of the Jth timing difference dividing network is considered as the 1st input, 
and it is eye watch (J+2 mod n) (however, J+2 mod n). The output of a rate circuit is considered as the 2nd input, the timing of just 
because it broke J+2 by n ~ difference - The nonconjunction of the reversal signal of said 1 st input and said 2nd input is outputted, 
and it has n multiplexing circuits. The Kth multiplexing circuit (however, I <=K<=n) The clock control circuit according to claim 1 to 
3 which considers the output of the Kth pulse width amendment circuit, and the output of the pulse width amendment circuit of eye 
watch (K+n) as an input, and is characterized by what these nonconjunctions are outputted for. 

[Claim 7] The logical circuit where said timing difference dividing network considers the signal inputted from the 1st and 2nd input 
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edge as an input, and outputs the pre^^^^ined logical operation result of said 1st and 2nd input sigx^s. The 1st switching device 
which is connected with the 1st power source between internal nodes, and considers the output signal of said logical circuit as an input 
at a control terminal. The buffer circuit which reverses an output logical value when an input edge is connected to said internal node 
and the size relation of said internal node potential and threshold is reversed. The 2nd switching device by which is connected between 
said internal node and 2nd power source, and on-off control is carried out based on the value of the signal from said 1 st input edge. 
The 3rd switching device by which is connected between said internal node and 2nd power source, and on-off control is carried out 
based on the signal from said 2nd input edge, The series circuit which consists of the 4th switching device and capacity between a 
preparation, said internal node, and said 2nd power source The clock control circuit according to claim 6 which parallel connection is 
mutually carried out two or more, and is characterized by what the value of the periodic-control signal supplied to the control terminal 
of said 4th switching device turns on and controls [ off] said 4th switching device, and the capacity value of the capacity added to said 
internal node is decided for. 

[Claim 8] The phase contrast generating circuit which outputs the signal with which predetemiined delayed the input clock by phase 
contrast based on the given phase decision information, To the extent that the phase contrast of the output signal ffom the 1st 
adjustable delay circuit which delays the output of said phase contrast generating circuit, and the output of said phase contrast 
generating circuit and said 1 st adjustable delay circuit is detected and outputted A phase comparator circuit. The filter with which at 
least the above graduates the phase contrast detecting signal outputted from a phase comparator circuit, As for a preparation and said 
1 st adjustable delay circuit, adjustable [ of the time delay ] is carried out by the output of said filter. The clock control circuit where a 
time delay is characterized by what it has further the 2nd adjustable delay circuit by which adjustable is carried out, and the signal 
which delayed said input clock in said 2nd adjustable delay circuit is outputted for as an output clock with the output of said filter. 
[Claim 9] While inputting the output of the input buffer which receives the inputted clock, and said input buffer The phase contrast 
generating circuit which outputs the signal with which phase decision information was inputted and predetermined delayed the output 
of said input buffer by phase contrast based on said phase decision information. The 1st clock buffer which considers the output of the 
1st adjustable delay circuit which delays the output of said phase contrast generating circuit, and said 1st adjustable delay circuit as an 
input, and drives a dummy load (it is called a "clock buffer dummy"), To the extent that the phase contrast of the output of said phase 
contrast generating circuit and the output of said clock buffer dummy is detected and outputted A phase comparator circuit. It has the 
filter with which at least the above graduates the phase contrast detecting signal outputted from a phase comparator circuit. Said 1st 
adjustable delay circuit The 2nd adjustable delay circuit where adjustable [ of the time delay ] is carried out with the output of said 
filter, the output of said input buffer is considered as an input, and adjustable [ of the time delay ] is carried out by the output of said 
filter, The clock control circuit characterized by what it has for the 2nd clock buffer which inputs the output of said 2nd adjustable 
delay circuit, and outputs an output clock. 

[Claim 1 0] While inputting the output of the input buffer which receives the inputted clock, and said input buffer The phase contrast 
generating circuit which outputs the signal with which phase decision information was inputted and predetermined delayed the output 
of said input buffer by phase contrast based on said phase decision information. The 1 st clock buffer which drives a dummy load for 
the output of the 1st adjustable delay circuit which delays the output of said phase contrast generating circuit, and said 1 st adjustable 
delay circuit (it is called a "clock buffer dummy"). To the extent that the phase contrast of the output of said phase contrast generating 
circuit and the output of said clock buffer dummy is detected and outputted A phase comparator circuit. It has the filter with which at 
least the above graduates the phase contrast detecting signal outputted from a phase comparator circuit. Said 1st adjustable delay 
circuit The 2nd adjustable delay circuit where adjustable [ of the time delay ] is carried out by the output of said filter, the output of 
said input buffer is considered as an input, and adjustable [ of the time delay ] is carried out by the output of said filter. The adder 
circuit adding the set point inputted as the output of said filter. The 3rd adjustable delay circuit where the output of said input buffer is 
considered as an input, and adjustable [ of the time delay ] is carried out by the output of said adder circuit. The clock control circuit 
characterized by what it has the said 2nd, 2nd [ which input the output of the 3rd adjustable delay circuit, respectively, and output the 
1st and 2nd output clock ], and 3rd clock buffer for. 

[Claim 1 1] The frequency divider where said phase contrast generating circuit carries out dividing of the input clock, and the 1st flip- 
flop which carries out the sample of the output of said frequency divider by the start of said input clock, or falling transition, The 2nd 
flip-flop which carries out the sample of the output of said 1st flip-flop by the start of said input clock, or falling transition. The 1st 
INTAPORETA which outputs the output signal of the time delay specified by the time amount which considered the output of said 1st 
and 2nd flip-flop as the input, and divided the timing difference of two outputs by the 1st internal ratio, The 2nd INTAPORETA which 
outputs the output signal of the time delay specified by the time amount which considered the output of said 1st and 2nd flip-flop as 
the input, and divided the timing difference of two outputs by the 2nd internal ratio, Preparation the clock control circuit 

according to claim 8 to 1 0 characterized by things. 

[Claim 12] The output of the input buffer which receives the inputted clock, and said input buffer is inputted from the input edge of 1. 
The phase contrast generating circuit which outputs two output signals which have the phase contrast specified by the phase decision 
information which inputs the output clock of 1 from other input edges, and is inputted as a control signal from the output of said input 
buffer, and said output clock, To the extent that the phase contrast of two outputs of said phase contrast generating circuit is detected 
and outputted A phase comparator circuit, The filter with which at least the above graduates the phase contrast detecting signal 
outputted from a phase comparator circuit. The 1st clock buffer which inputs the output of the 1st adjustable delay circuit which delays 
the output of said input buffer, and said 1 st adjustable delay circuit, and outputs an output clock, the output clock of a preparation and 
said 1 st clock buffer ~ said phase contrast generating circuit - said — others — the clock control circuit where it is supplied and, as for 
said 1st adjustable delay circuit, a time delay is characterized by what is done for adjustable with the output of said filter as said output 
clock inputted into an input edge. 

[Claim 1 3] From said input buffer, it is the clock control circuit according to claim 12 characterized by what the clock pair of the 
complementation was outpuned mutually and it has said 1st adjustable delay circuit and the group of said 1st clock buffer for to each 
clock of a clock pair of the complementation. 

[Claim 14] The phase contrast generating circuit which outputs the 1st and 2nd output signal which has tfie phase contrast specified by 
the phase decision information which inputted the input clock and the output clock and was inputted based on said input clock and said 
output clock. The 1 st adjustable delay circuit which delays the 2nd output signal of said phase contrast generating circuit. To the extent 
that the phase contrast of said 1st and 2nd output signal outputted is detected and outputted from said phase contrast generating circuit 
A phase comparator circuit, The filter With which at least the above graduates the phase contrast detecting signal outputted from a 
phase comparator circuit. As for a preparation and said 1 st adjustable delay circuit, adjustable [ of the time delay ] is carried out by the 
output of said filter. A time delay is equipped with the 2nd adjustable delay circuit by which adjustable is carried out with the output of 
said filter. The clock control circuit characterized by what the signal which delayed said input clock in the said 1st and 2nd adjustable 
delay circuit, respectively is outputted as 1 st and 2nd output clock, and said 1 st output clock is inputted for as said output clock to said 
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phase contrast generating circuit. 
[Claim 1 5] The input clock from the input buffer which receives the inputted clock, and said input buffer is inputted from the input 
edge of 1 . Input the output clock of 1 from other input edges, and it is based on the phase decision information inputted 'Die phase 
contrast generating circuit which is the signal which delayed said input clock and said ou^ut clock with the internal ratio to which it is 
specified by said phase decision information, and outputs the 1st and 2nd output signal with which phase contrast is specified by said 
phase decision infomiation. To the extent that the phase contrast of said 1st and 2nd output signal outputted is detected and outputted 
from said phase contrast generating circuit A phase comparator circuit. The filter with which at least tfie above graduates the phase 
contrast detecting signal outputted from a phase comparator circuit, The 1 st adjustable delay circuit which adjustable [ of the time 
delay ] is carried out [ I st ] based on the output of said filter, and delays the output of said input buffer. The 1 st clock buffer which 
inputs the output of said 1 st adjustable delay circuit, and outputs the 1st output clock, A preparation and said 1st output clock are 
inputted into said phase contrast generating circuit as said output clock of 1 . The output of said filter, The adder circuit adding the 
inputted set point, and the 2nd adjustable delay circuit where the output of said input buffer is considered as an input, and adjustable 
[ of the time delay ] is carried out by the output of said adder circuit. The clock control circuit characterized by what it has for the 2nd 
clock buffer which inputs the output of said 2nd adjustable delay circuit, and outputs the 2nd output clock. 

[Claim 16] From said input buffer, it is the clock control circuit according to claim 14 or 15 characterized by what the clock pair of the 
complementation was outputted mutually and it has said 1st adjustable delay circuit, the group of said 1st clock buffer, and said 2nd 
adjustable delay circuit and the group of said 2nd clock buffer for to each clock of a clock pair of the complementation. 
[Claim 17] The frequency divider where said phase contrast generating circuit carries out dividing of said input clock, and the 1st flip- 
flop which carries out the sample of the clock by which dividing was carried out in said frequency divider by the start of said input 
clock, or falling transition. The 2nd fiip-flop which carries out the sample of the output of said 1st fiip-fiop by the start of said input 
clock, or falling transition, The 1st INTAPORETA which outputs the output signal of the time delay specified by the time amount 
which considered the output of said 1 st and 2nd flip-flop as the input, and divided the timing difference of two outputs by the 1st 
intemal ratio based on phase decision information, The 3rd flip-flop which carries out a sample by the start of said output clock into 
which the clock by which dividing was carried out in said frequency divider is inputted, or falling transition, The 4th flip-flop which 
carries out the sample of the output of said 3rd flip-flop by the start of said output clock, or falling transition. The 2nd INTAPORETA 
which outputs the output signal of the time delay specified by the time amount which considered the output of said 3rd and 4th flip- 
flop as the input, and divided the timing difference of two outputs by the 2nd intemal ratio based on said phase decision information. 
Preparation the clock control circuit according to claim 12 to 15 characterized by things. 

[Claim 1 8] The logical circuit where said each INTAPORETA considers the 1st and 2nd input signal from the 1st input edge and the 
2nd input edge as an input. The switch are inserted between the I st power source and an intemal node, and switch on when the output 
of said logical circuit is the 1st value, Said capacity connected with an intemal node between the 2nd power source, and the inverter by 
which said intemal node was connected to the input edge. The 2nd switch of N individual with which an end is connected to a 
preparation and said intemal node, and the 1 st input signal from said 1 st input edge is supplied to a control terminal and which was 
connected to each-other juxtaposition. The 3rd switch of N individual with which an end is connected to said intemal node, and the 
2nd input signal from said 2nd input edge is supplied to a control terminal and which was connected to each-other juxtaposition. The 
4th switch of N individual which it is inserted between the other end of said 2nd switch, and the 2nd power source, and the control 
signal which makes phase decision information is connected to a control terminal, and is turned on and tumed off. The clock control 
circuit according to claim 11 or 1 7 characterized by what it was inserted between the other end of said 3rd switch, and said 2nd power 
source, the control signal which makes phase decision information was connected to the control terminal, and it has the 5th switch of 
N individual tumed on and tumed off for. 

[Claim 19] In the polyphase clock generation circuit which received the input clock from an input buffer, from said input clock Two or 
more clocks (it is called a "polyphase clock") with which phases differ mutually are generated. In a selection circuitry, one of Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. is chosen for the polyphase clock output from said polyphase clock generation 
circuit as an input. The output of the clock buffer (it is called a "clock buffer dummy") which said selected clock is delayed in the 1st 
adjustable delay circuit, and undergoes the output of said 1st adjustable delay circuit. At least the phase contrast of the output of 1 
from said polyphase clock generation circuit and two outputs of ** is detected in a phase comparator circuit. Based on the signal to 
which at least the above graduated the phase comparison result with the filter, it carries out adjustable [ of the time delay of said 1 st 
adjustable delay circuit ]. The clock control approach which considers the output of said input buffer as an input, and is characterized 
by what the output clock which has a desired phase relation to said input clock is outputted for from the clock buffer which undergoes 
the output of the 2nd adjustable delay circuit to which adjustable [ of the time delay ] is carried out with the output of said filter, 
[Claim 20] The output of the input buffer which receives the inputted clock is inputted into a phase contrast generating circuit. In said 
phase contrast generating circuit The output of the clock buffer dummy which considers the output of the 1st adjustable delay circuit 
which the signal with which predetermined delayed the output of said input buffer by phase contrast is generated [ 1 st ] based on the 
given phase decision information, and delays the output of said phase contrast generating circuit as an input. At least the output and 
phase contrast of said phase contrast generating circuit are detected in a phase comparator circuit, and at least the above graduates a 
phase comparison result with a filter. Said 1 st adjustable delay circuit The clock control approach characterized by what an output 
clock is outputted for from the clock buffer which considers the output of the 2nd adjustable delay circuit where adjustable [ of the 
time delay ] is carried out with the output of said filter, the output of said input buffer is considered as an input, and adjustable [ of the 
time delay ] is carried out with the output of said filter as an input. 

[Claim 21] The output of the input buffer which receives the inputted clock is inputted from the input edge of I of a phase contrast 
generating circuit. The output signal of 1 is inputted from an input edge besides said phase contrast generating circuit. In said phase 
contrast generating circuit Based on the phase decision information inputted, two signals which have desired phase contrast from the 
output and said output signal of said input buffer are outputted. At least the phase contrast of two outputs of said phase contrast 
generating circuit is detected in a phase comparator circuit. At least the above graduates a phase comparison result with a filter, and an 
output signal is outputted from the Ist clock buffer which receives the 1st adjustable delay circuit which delays the output of said input 
buffer, the output signal of said 1 st clock buffer ~ said phase contrast generating circuit — said - others — the clock control approach 
that an input edge is supplied and a time delay is characterized by what is done for adjustable with the output of said filter, as for said 
1 st adjustable delay circuit. 

[Claim 22] The clock control approach according to claim 19 to 21 characterized by what the addition information inputted as the 
output of said filter is added in an adder circuit, adjustable [ of the time delay ] is carried out by the signal from an adder circuit, the 
adjustable delay circuit which the output from said input buffer is delayed and is outputted is prepared further, and the output of said 
adjustable delay circuit is outputted for through a clock buffer. 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a clock control circuit and the clock control approach. 

[0002] 

[Description of the Prior Art] As a circuit which generates the signal of a predetermined phase to an input signal, the configuration 
using DLL (Delay Locked Loop; delay synchronous loop formation) as shown in drawing 18 is known. About the configuration 
shown in drawing 18 , reference I (ISSCC 1997 p.p 332-333 S.Sidiropoulos and Mark Horowitz et al, "A semi-digital delay locked 
loop with unlimited phase shift capability and 0.08-400MHz operating range") is referred to, for example. 

[0003] if dra wing 18 is referred to, to the extent that this DLL will detect the phase contrast of the output of an input buffer 1 1, tfie 
adjustable delay circuit (Voltage Controlled Delay Line) 14 of an armature- voltage control mold, and the adjustable delay circuit 14, 
and the output of an input buffer 1 1 ~ the phase comparator circuit 12 — about - it has the filter 13 which graduates the phase contrast 
detecting signal from the phase comparator circuit 12. An adjustable delay circuit consists of a buffer connected to two or more steps 
concatenation gestalten. The phase comparator circuit 1 2 consists of for example, D mold flip flips. The output of the phase 
comparator circuit 1 2 The electrical potential difference with which the filter 13 (the charge pimip and RC filter from which at least a 
filter 13 changes the output of the phase comparator circuit 12 into an electrical potential difference are included) was integrated 
Feedback control is carried out like (that is, phase contrast serves as zero), the adjustable delay circuit 14 is supplied, a time delay is 
set as adjustable, and the phase of the output of an input buffer 1 1 and the output of the adjustable delay circuit 14 is in agreement — 
The output clock of phase contrast at equal intervals is outputted from two or more buffers of the adjustable delay circuit 14. 
[0004] Moreover, drawing 19 replaces the adjustable delay circuit 14 in drawing 18 in the adjustable oscillator circuits 15, such as 
VCO (voltage controlled oscillator), and outputs a polyphase clock (multiphase clock). In addition, about the configuration shown in 
drawing 19 , reference 2 (ISSC 1 993p.p 1 60- 1 6 1 Mark Horowitz et al., "PLL Design for 500MHz Interface") etc. is referred to. 
Drawing 19 shows typically a part of main loop of the PLL circuit of the above-mentioned reference 2. Two or more clock output (for 
example, clock output of plurality [ phase contrast ] at equal intervals) is outputted, the adjustable oscillator circuits 15, such as VCO 
(voltage controlled oscillator), are supplied to the fine loop formation (un-illustrating) of transmission and reception, and fine 
adjustment of the phase of an internal clock is performed. 

[0005] However, it was difficult for the configuration shown in drawing 1 8 , drawing 19 , etc. to have the loop formation of feedback 
systems, such as DLL and a PLL configuration, and for the jitter resulting from the loop formation of a feedback system to exist, and 
to generate the signal of a desired phase correctly. This invention is originated in view of this trouble. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem which this invention tends to solve is offering the clock 
control circuit and approach of generating the output clock of desired phase contrast with a sufficient precision to an input clock. 
[0007] 

[Means for Solving the Problem] This invention which offers above-mentioned The means for solving a technical problem The 
polyphase clock generation circuit which carries out the generation output of two or more clocks (it is called a "polyphase clock") with 
which phases differ mutually from an input clock, The selection circuitry which carries out the selection output of one of Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. for the polyphase clock outputted from said polyphase clock generation circuit to an 
input, To the extent that the output with which the output of said selection circuitry was delayed in the 1st adjustable delay circuit, and 
one phase contrast of the polyphase clock outputted from said polyphase clock generation circuit are detected and outputted A phase 
comparator circuit, The filter with which at least the above graduates the phase contrast detecting signal outputted from a phase 
comparator circuit, A preparation and said 1st adjustable delay circuit are equipped with the 2nd adjustable delay circuit where 
adjustable [ of the time delay ] is carried out by the output of said filter, and adjustable [ of the time delay ] is carried out by the output 
of said filter, and the signal which delayed said input clock in said 2nd adjustable delay circuit is outputted as an output clock. 
[0008] The phase contrast generating circuit which outputs the signal with which predetermined delayed the input clock by phase 
contrast based on the phase decision information to which this invention was given. To the extent tiiat the phase contrast of the output 
signal from the 1 st adjustable delay circuit which delays the ou^ut of said phase contrast generating circuit, and the output of said 
phase contrast generating circuit and said 1 st adjustable delay circuit is detected A phase comparator circuit. The filter with which at 
least the above graduates the phase contrast detecting signal outputted from a phase comparator circuit. Adjustable [ of the time delay ] 
is carried out by the output of said filter, and a preparation and said 1 st adjustable delay circuit are equipped with the 2nd adjustable 
delay circuit where adjustable [ of the time delay ] is carried out with the output of said filter, and output the signal which delayed said 
input clock in said 2nd adjustable delay circuit as an output clock. 

[0009] The phase contrast generating circuit which outputs the 1 st and 2nd output signal which has the phase contrast specified by the 
phase decision information which this invention inputted the input clock and the output clock, and was inputted based on said input 
clock and said output clock, The 1st adjustable delay circuit which delays the 2nd output signal of said phase contrast generating 
circuit. To the extent that the phase contrast of said 1st and 2nd output signal outputted is detected and outputted from said phase 
contrast generating circuit A phase comparator circuit. The filter with which at least the above graduates the phase contrast detecting 
signal outputted from a phase comparator circuit. As for a preparation and said 1st adjustable delay circuit, adjustable [ of the time 
delay ] is carried out by the output of said filter. A time delay is equipped with the 2nd adjustable delay circuit by which adjustable is 
carried out with the output of said filter. The signal which delayed said input clock in the said 1st and 2nd adjustable delay circuit, 
respectively is outputted as 1 st and 2nd output clock, and said 1st output clock is inputted as said output clock to said phase contrast 
generating circuit. 
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[0010] said technical problem is clarified also from explanation of the gestalt of the following operations, and an example — as — this 

application — invention of each claim of a claim is solved similarly. 

[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained. The clock control circuit of this invention is set 
in the gestalt of the 1 desirable operation. The polyphase clock generation circuit which will generate the clock (it is called a 
"polyphase clock") with which phases differ more nearly mutually than the clock from an input buffer (1) if drawing I is referred to 
(2), The selection circuitry which chooses one corresponding to [ as an input ] desired phase contrast for the polyphase clock output 
from a polyphase clock generation circuit of Perilla fhitescens (L.) Britton var. crispa (Thunb.) Decne. (9), The clock buffer dummy 
which considers the output of the adjustable delay circuit (50) which delays the outisut of a selection circuitry, and an adjustable delay 
circuit (50) as an input, and drives a dummy load (8) (60), To the extent that the phase contrast of the output of 1 from a polyphase 
clock generation circuit (2) and the output of a clock buffer dummy (60) is detected A phase comparator circuit (3), It has the filter (4) 
which graduates the phase contrast detecting signal outputted from the phase comparator circuit (3). An adjustable delay circuit (50) It 
has the clock buffer (61) which inputs the output of the adjustable delay circuit (51) where adjustable [ of the time delay ] is carried 
out with the output of a filter (4), the output of an input buffer (I) is considered as an input, and adjustable [ of the time delay ] is 
carried out with the output of a filter (4), and an adjustable delay circuit (51), respectively. 

[0012] Moreover, it has the clock buffer (62) which inputs the output of the adder circuit (7) adding the set point (13) inputted as the 
output (4) of a filter, the adjustable delay circuit (52) where the output of an input buffer (1) is considered as an input, and adjustable 
[ of the time delay ] is carried out with the output of an adder circuit (7), and an adjustable delay circuit (52), respectively. 
[001 3] about the clock of one of the polyphase clocks — a phase comparator circuit (it inputs into 3 — having — this — to the clock of 1, 
the clock of desired phase contrast is chosen among polyphase clocks, an adjustable delay circuit (50) is supplied, and adjustable 
control of the time delay of an adjustable delay circuit (50) is carried out so that the time delay of this phase contrast, and an adjustable 
delay circuit (50) and a clock buffer dummy (60) may become equal to the phase contrast concerned.) 

[0014] The output OUT I of a clock buffer (61) is made into the signal of the same phase as the output of a clock buffer dummy (60), 
and the output OUT2 of a clock buffer (62) is made into the signal of the phase contrast corresponding to the value which carried out 
addition subtraction with the set point (a part for 13), and adder-circuit (7) to the output of a clock buffer dummy (60). 
[001 5] In the gestalt of 1 operation of this invention, it has the frequency divider (201) which will carry out dividing of the input clock 
and will carry out the generation output of the polyphase clock if a polyphase clock generation circuit (2) refers to drawing 3 , and the 
polyphase clock multiplying circuit (202) which generates the polyphase clock which considered the polyphase clock outputted from 
this frequency divider as the input, and carried out multiplying of the clock, and is constituted. 

[0016] A polyphase clock multiplying circuit (202) will input the clock (the 1 st thru/or the n-th clock) of n phase, if drawing 4 is 
referred to. 2n timing which outputs the signal which divided the timing difference of two inputs — difference — a rate circuit (208- 
215) — having — the odd-numbered (21-1 position, however 1 <=I<=n) timing — difference — a rate circuit as said two inputs tfie Ith 
same clock among n phase clocks — an input — carrying out — the even-numbered (21 position, however 1 <=I<=n) timing — 
difference - a rate circuit considers the Ith clock and the I+lst clocks (however, the n+lst the 1st) as an input among n phase clocks. 
[0017] The outputs T21 and T23 of a rate circuit (208 210) are inputted, a pulse width amendment circuit (216) - timing - difference 
~ a pulse width amendment circuit (217) In condition of inputting the outputs T22 and T24 of a timing difference dividing network 
(209 211), the Jth pulse width amendment circuit (however, l<=J<=^2n) (216-223) the Jth timing (however, l<=J<=2n) - difference - 
the output of a rate circuit, and the timing of eye watch (J+2 modn) (however - just because J+2 mod n broke J+2 by n) — difference - 
- the output of a rate circuit is considered as an input. 

[0018] The Kth multiplexing circuit (however, 1 <=K<=n) (224-227) multiplexes the output of the Kth pulse width amendment circuit, 
and the output of the pulse width amendment circuit of eye watch (K+n) as an input, and outputs them. 

[0019] The phase contrast generating circuit which will output the signal with which the output of an input buffer (1) was inputted and 
predetermined delayed the output of said input buffer by phase contrast based on phase decision information (14) if this invention 
refers to drawing 9 as a gestalt of another operation (10), The adjustable delay circuit which delays the output of a phase contrast 
generating circuit (10) (50), The clock buffer dummy which drives the output of an adjustable delay circuit (50) (60), It has the filter 
(4) which graduates the output of a phase comparator circuit (3) and a phase comparator circuit (3) to the extent that the phase contrast 
of the output of a phase contrast generating circuit (10) and the output of a clock buffer dummy (60) is detected, and, as for an 
adjustable delay circuit (50), adjustable [ of the time delay ] is carried out with the output of a filter (4). The adjustable delay circuit 
where the output of an input buffer (1 ) is considered as an input, and adjustable [ of the time delay ] is carried out with the output of a 
filter (4) (51), The adder circuit adding the set point (13) inputted as the output of a filter (4) (7), It has the adjustable delay circuit (52) 
where the output of an input buffer (1) is considered as an input, and adjustable [ of the time delay ] is carried out with the output of an 
adder circuit (7), and the clock buffer (61 62) which inputs the output of an adjustable delay circuit (51 52), respectively. 
[0020] The frequency divider which will carry out dividing of the input clock if a phase contrast generating circuit (10) refers to 
drawing.lO (101), The I st flip-flop which carries out the sample of the output of a frequency divider (101) with the standup of an input 
clock, or the transition edge of falling (1021), The 2nd flip-flop which carries out the sample of the output of the 1st flip-flop with the 
standup of said input clock, or the transition edge of falling ( 1 022), The 1st IKTAPORETA which outputs the output signal (INTl) of 
the time delay specified by the time amount which considered the output of the 1st and 2nd flip-flop as the input, and divided the 
timing difference of two outputs by the 1 st internal ratio (103 1 ), The output of the 1st and 2nd flip-flop was considered as the input, 
and it has the 2nd INTAPORETA (1032) which outputs the output signal (INT2) of the time delay specified by the time amount which 
divided the timing difference of two outputs by the 2nd internal ratio. 

[0021] the signal with which the 1st and 2nd INTAPORETA (1031 1032) divided interioriy the phase contrast (time difference) of an 
input signal by different internal ratio based on the phase decision information (14 of drawing 9 ) which was able to be given — 
outputting — about - the signal (FNTl ) supplied to the phase comparator circuit 3 is set as desired phase contrast (for example, 90 
degrees) to the output signal (INT2) supplied to the 1st adjustable delay circuit (50). 

[0022] The input buffer which will receive the inputted clock if this invention refers to drawing 13 R> 3 in the gestalt of another 
operation ( 1 ), Input the input clock from an input buffer (1 ) from the input edge of 1 , and an output clock is inputted from other input 
edges. The phase contrast generating circuit which outputs two output signals of the phase contrast specified by phase decision 
information (14) from an input clock and an output clock based on the phase decision information (14) inputted (lOA), To the extent 
that the phase contrast of two outputs of a phase contrast generating circuit is detected A phase comparator circuit (3), The 1st 
adjustable delay circuit which delays the output of an input buffer with the output of the filter (4) which graduates the output of a 
phase comparator circuit, and a filter (4) with the time delay made adjustable (51), The 1 st clock buffer which inputs the output of the 
1st adjustable delay circuit and outputs the 1st output clock (61), The adder circuit adding the output and the input set point (13) of a 
filter (4) (7), The 2nd adjustable delay circuit where the output of an input buffer (1) is considered as an input, and adjustable [ of the 
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time delay ] is carried out with the output of an adder circuit (7) (52), It has the 2nd clock buffer (62) which inputs the output of the 
2nd adjustable delay circuit (52), and outputs the 2nd output clock, and the 1st output clock outputt^ from the 1st clock buffer (61) is 
inputted into a phase contrast generating circuit (I OA). 

[0023] The frequency divider which will carry out dividing of the input clock if a phase contrast generating circuit (lOA) refers to 
drawing 14 (101), The 1st flip-flop which carries out the sample of the clock by which dividing was carried out in the frequency 
divider (101) with an input-clock standup or the transition edge of falling (1 021 ), The 2nd flip-flop which carries out the sample of the 
output of the 1st flip-flop with the standup of an input clock, or the transition edge of falling (1022), The 1st INTAPORETA which 
outputs the output signal of the time delay specified by the time amount which considered the output of the 1st and 2nd flip-flop as the 
input, and divided the timing difference of two outputs by the 1 st internal ratio based on phase decision infonnation (1031), The 3rd 
flip-flop which carries out the sample of the clock by which dividing was earned out in the frequency divider with the standup of an 
output clock (output of the 1 st clock buffer), or the transition edge of falling (1023), The 4th flip-flop which carries out the sample of 
the output of the 3rd flip-flop with the standup of said output clock (output of the 1st clock buffer 61 of drawing 13 ), or the transition 
edge of falling (1024). The output of the 3rd and 4th flip-flop was considered as the input, and it has the 2nd INTAPORETA (1032) 
which outputs the output signal of the time delay specified by the time amount which divided the timing difference of two outputs by 
the 2nd internal ratio based on said phase decision information. 

[0024] Compared with the conventional configuration (refer to [ drawing 18 and ] the drawing 1919 ) which generates a polyphase 
clock using VCO of a DLL circuit and PLL, this invention can cut down the jitter component resulting from a feedback loop specially, 
and can improve [ precision / a generation output ] the clock which has a desired phase relation to the clock inputted. 
[0025] 

[Example] The gestalt of operation of above-mentioned this invention is explained with reference to a drawing about the example of 
this invention that it should explain to a detail further. D rawing 1 is drawing showing the configuration of one example of this 
invention. The polyphase clock generation circuit 2 which generates a polyphase clock from the clock with which the input clock IN 
inputted from a clock terminal will be inputted into an input buffer 1 , and will be outputted from an input buffer 1 if drawing 1 is 
referred to. The selection circuitry 9 which chooses one of Perilla frutescens (L.) Britton var. crispa (TTiunb.) Decne. for the polyphase 
clock output from the polyphase clock generation circuit 2 as an input, The adjustable delay circuit 50 which delays the output of a 
selection circuitry 9, and the clock buffer dummy 60 which inputs the output of the adjustable delay circuit 50 and drives the load 
dummy 8, To the extent that the phase contrast of the output from the polyphase clock generation circuit 2 and the output of the clock 
buffer dummy 60 is detected The phase comparator circuit 3, It has the filter 4 which graduates the output of the phase comparator 
circuit 3. The adjustable delay circuit 50 It has the clock buffer 61 which inputs the output of the adjustable delay circuit 51 where 
adjustable [ of the time delay ] is carried out by the output of a filter 4, the output of an input buffer 1 is considered as an input, and 
adjustable [ of the time delay ] is carried out by the output of a filter 4, and the adjustable delay circuit 51, respectively. 
[0026] The load dummy 8 which gives the load of the clock buffers 61 and 62 and an almost equivalent load is coimected to the clock 
buffer dummy 60. Preferably, the clock buffer dummy 60 and the clock buffers 61 and 62 are considered as the same configuration, 
are made the same [ current drive capacity ] and output a signal by the same time delay to the same load. 

[0027] It has the clock buffer 62 which inputs the output of the adder circuit 7 adding the set point (an electrical potential difference or 
digital code) 1 3 inputted as the output of a filter 4, the adjustable delay circuit 52 where the output of an input buffer I is considered as 
an input, and adjustable [ of the time delay ] is carried out with the output of an adder circuit 7, and the adjustable delay circuit 52, 

respectively. 

[0028] The configuration of arbitration will be used if the phase comparator circuit 3 is a circuit which detects and outputs the phase 
contrast of two inputted signals. As a simple configuration It consists of D type flip-flops which carry out the sample of the data signal 
of a data input edge by the standup or rising edge of a sampling clock of a clocked into edge. The output of the clock buffer dummy 60 
and the output from the polyphase clock generation circuit 2 are inputted into the data input edge of this flip-flop, and a clocked into 
edge, or the output from the polyphase clock generation circuit 2 and the output of the clock buffer dummy 60 are inputted into them 
contrary to this. 

[0029] A filter 4 consists of a charge pump which will be considered as the configuration of arbitration if the output of the phase 
comparator circuit 3 is graduated, for example, performs charge and discharge of a capacitor with the output of the phase comparator 
circuit 3, and a low pass filter. 

[0030] The adjustable delay circuits 50-52 are being inserted between the CMOS inverter train (INVl - INVn) which inputs a signal, a 
CMOS inverter train, and a power source, having the transistor component MP 1 7 to which adjustable [ of the resistance of on 
resistance ] is carried out with the control voltage given to a gate terminal, and changing the resistance of the transistor component MP 
1 7 with control voltage, as shown in drawing 17 (a), and are good also as a configuration to which adjustable [ of the time delay of a 
CMOS inverter train ] is carried out. In the circuit shown in drawing 17 (a), in order that the CMOS inverter of the first rank of the 
adjustable delay circuit 5 and the last stage may fit the amplitude, adjustable [ of the electrical potential difference ] is not carried out, 
but it is considered as the configuration to which supply voltage VDD is supplied. In addition, the transistor component which 
considers control voltage as a gate input may be inserted in the power-source pass of each CMOS inverter. 

[0031] The adjustable delay circuits 50-52 have the good selector 17 to which the adjustable delay circuit 5 considers the output of two 
or more steps of inverters as an input by supposing that a filter 4 outputs the output with a digital signal (or the conversion output of 
the output voltage of a filter 4 is carried out with an A/D converter at a digital signal) also as a configuration which chooses the output 
of the inverter of the corresponding time delay by making the output signal of a filter 4 into a selection-control signal, as shown in 
drawing 17 (b). 

[0032] Moreover, in the configuration shown in drawing 1 , when an adder circuit 7 is constituted from a digital circuit, the output and 
the set point 1 3 of a filter 4 are made into a digital signal, and when an adder circuit 7 is constituted from an analog circuit (electrical- 
potential -difference adder), the set point 1 3 is given on an electrical potential difference. 

[0033] At least the signal of 1 of the polyphase clock (clock which changes by the phase contrast of spacing, such as having carried 
out the division-into-equal-parts rate of the clock period tCK of an input clock) outputted from the polyphase clock generation circuit 
2 is inputted into the phase comparator circuit 3. a selection circuitry 2 ~ this — adjustable control of the time delay of the adjustable 
delay circuit 50 is carried out so that the signal of a predetermined phase may be chosen to the signal of 1 and the time delay of the 
adjustable delay circuit 50 and the clock buffer dummy 60 may become equal to the phase contrast concerned. In addition, the 
configuration of the polyphase clock generation circuit 2 is explained in full detail behind. 

[0034] The output OUT I of the clock buffer 61 is made into the signal of the same phase as the output of the clock buffer dummy 60, 
and the output OUT2 of the clock buffer 62 is made into the signal of the phase corresponding to the value which added the set point 
1 3 to the phase of the output of the clock buffer dummy 60 (it subtracts when the set point 13 is a negative value). 
[0035] Actuation of the 1st example of this invention shown in drawing 1 is explained. In the phase comparator circuit 3 the inside of 



ht1p://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/6/2005 



JP,2002-163034,A [DETAILED DESCRIPTION] Page 4 of 8 



the polyphase clock with which a selection circuitry 9 is outputted from the polyphase clock generation circuit 2 - about - tfie clock 
supplied to the phase comparator circuit 3 — receiving - a clock (clock of the i-th phase) phase-related [ predetermined ] — choosing — 
about ~ It is controlled so that the adjustable delay circuit 50, the time delay of the clock buffer dummy 60, and this phase contrast 
become equal. From an output OUTl TTie 1 st clock signal of desired phase contrast is outputted to an input clock, and the 2nd clock 
signal of desired phase contrast is further outputted from an output OUT2 to the 1st clock signal outputted from an output OUTl. It is 
arbitration to choose by the selection-control signal by which may choose the selection in a selection circuitry 9 by the selection- 
control signal from non-illustrated CPU, and an external input is carried out etc. for example, the inside of a polyphase clock — about - 

- the case where a phase is overdue 90 degrees to the clock with which the selection output of the clock supplied to the phase 
comparator circuit 3 is carried out by the selection circuitry 9 - the output of the clock bufTer dummy 60 — about — feedback control is 
carried out so that a phase with the clock supplied to the phase comparator circuit 3 may become equal. 

[0036] Drawing 2 is drawing showing the configuration of the modification of the 1st example of this invention. In the example shown 
in drawing 2 , a clock is inputted into an input buffer 1 by the complementation (pair of an inphase and an opposition signal). It is 
outputted as a complementary signal (pair of an inphase and an opposition signal) from an input buffer 1 . About each clock of the 
inphase transmitted in balanced type differential mode, and an opposition clock It has adjustable delay circuit 51, clock buffer 61, 
adjustable delay circuit 5 IB, and clock buffer 6 IB, the adjustable delay circuit 52, the clock buffer 62, adjustable delay circuit 52B, 
and clock buffer 62B. From the clock buffers 61 and 6 IB, the output clock OUT2 and OUT2B of the complementation are outputted 
mutually [the 2nd phase contrast (prescribed by the adder circuit 7) ] to an input clock IN to an input clock IN from the output clock 
OUTl of the complementation, and OUTl B and the clock buffers 62 and 62B mutually [ the 1 st phase contrast ]. This modification is 
made suitable for transmission of a high-speed clock. 

[0037] Drawing 3 is drawing showing the example of the configuration of 4 phase clock multiplying circuit which generates 4 phase 
clock as an example of the configuration of drawing^l and the polyphase clock generation circuit 2 in drawing 2 . As shown in 
drawing 3 , 4 phase clock multiplying circuit is equipped with 1/4 frequency divider 201 which carries out 4 dividing of the input 
clock 205, and outputs 4 phase clocks Ql -Q4, 4 phase clock multiplying circuits (it is also called MPFD (multiphase frequency 
doubler; polyphase twice circumference way)) 2021 -202n by which n step cascade connection was carried out, the clock composition 
circuit 203, and the periodic detecting circuit 204. From 202n of 4 phase clock multiplying circuits of the last stage, 4 phase clocks 
Qnl-Qn4 by which 2n multiplying was carried out are outputted. In addition, the number of stages n of 4 phase clock multiplying 
circuit is arbitrary. If the outline of actuation of this 4 phase clock multiplying circuit is described, multiplying will be continuously 
performed by returning it to four phases in the four phase each clock multiplying circuit 202, after making the clock of four phases 
into eight phases. In addition, it is good also as a configuration which outputs the clock of eight phases generated from 202n of 4 phase 
clock multiplying circuits of the last stage as it is. A detail is explained below. 

[0038] Drawing 4 is drawing which was shown in drawing 3 and in which showing an example of the configuration of 202n of 4 phase 
clock multiplying circuits at the time of making a polyphase clock multiplying circuit into 4 phase clock multiplying circuit. In 
addition, 4 phase clock multiplying circuits 2021-202n shown in drawing 3 are considered as the same configuration by each. 
[0039] if drawing 4 (a) is referred to ~ 202n of this 4 phase clock multiplying circuit — 8 sets of timing - difference — it consists of 
rate circuits 208-215, eight pulse amendment circuits 216-223, and 4 sets of multiplexing circuits 224-227. Drawing 4 (b) is drawing 
showing the configuration of a pulse width amendment circuit, and consists of a signal which reversed the 2nd input T23 with Inverter 
FNV, and a NAND circuit which considers the 1st input T2I as an input. Drawing 4 (c) is drawing showing the configuration of a 
multiplexing circuit, and consists of a 2 input NAND circuit. 

[0040] Drawing 5 is the signal waveform diagram showing timing actuation of 4 phase clock multiplying circuit 202 shown in 
drawing 4 . It opts for the standup of a clock T21 by the delay for internal delay of the timing difference dividing network 208 from 
the standup of a clock Q(n-l) 1 . The standup of a clock T22 It is comparatively determined by the delay for internal delay, tiie timing 
of the timing of the standup of a clock Q(n-l) 1 , and the standup of a clock Q(n-l) 2 - difference — a part for the timing in the rate 
circuit 209 - It is comparatively determined by the delay for internal delay, the standup of a clock T23 - the timing of the timing of 
the standup of a clock Q(n-l) 1 , and the standup of a clock Q(n-l) 2 - difference - a part for the timing in the rate circuit 210 ~ It is 
comparatively determined by the delay for internal delay, the following - the same ~ carrying out ~ the standup of a clock T26 — the 
timing of the timing of the standup of a clock Q(n-l) 3, and the standup of a clock Q(n-l) 4 — difference - a part for the timing in the 
rate circuit 21 3 - It is determined by the delay for internal delay in the rate circuit 214. the standup of a clock T27 - the timing of the 
timing of the standup of a clock Q(n-l) 4^- difference - the standup of a clock T28 - the timing of the timing of the standup of a 
clock Q(n-1 ) 4, and the standup of a clock Q(n-l) 1 - difference - a part for the timing in the rate circuit 215 — it is comparatively 
determined by the delay for intemal delay. 

[0041] The clocks T21 and T23 outputted from the timing difference dividing networks 208 and 210 are inputted into the pulse width 
amendment circuit 216, and output the pulse P21 which has the falling edge determined with a clock T21, and the rising edge 
determined with a clock T23 in the pulse width amendment circuit 216. Pulses P22-P28 are generated by the same procedure, and 
clocks P21-P28 serve as a pulse group of eight phases which are duty 25% from which the phase shifted by a unit of 45 degrees. 
Multiplexing reversal is carried out and this clock P21 and the clock P25 with which the phase shifted 1 80 degrees are outputted as a 
duty 25% clock Qnl in the multiplexing circuit 224. Similarly, clocks Qn2-Qn4 are generated. Clocks Qnl-Qn4 serve as a pulse group 
of four phases which are duty 50% from \yhich the phase shifted by a unit of 90 degrees, and the period of clocks Qnl-Qn4 is the 
process which generates clocks Qnl-Qn4 from clocks Q (n-l)l-Q (n-l)4, and it doubles multiplying of the frequency. 
[0042] That is, 8 phase clocks P21-P28 are generated from the clocks Q (n-l)l-Q (n-l)4 of four phases, and 4 phase clocks Qnl-Qn4 
of a double periphery are generated. In addition, it is good also as a configuration which outputs 8 phase clocks P21-P28 in (refer to 
drawing 3 ) from 202n of 4 phase clock multiplying circuits of the last stage (8 phase clock of phase contrast at equal intervals is 
inputted into the selection circuitry 9 of drawing 1 in this case). 

[0043] It is drawing showing typically the principle of operation of the rate circuits 208 and 209. the timing which showed drawing 6 
to draw ing 4 - difference - the timing which considers the same signal as an input - difference - in the rate circuits 208, 210, 212, 
and 214 (homo) the timing which considers as an input two inputs which output an output signal by the time delay of a proper, and 
have phase contrast T - difference - the rate circuits 209, 211,213, and 215 (hetero) The signal which changes by the time delay 
which added time amount T / 2 which divided phase contrast T into two equally (time amount which divided phase contrast T equally) 
to the time delay of the proper of a timing difference dividing network is outputted. 

[0044] the timing which showed drawing 7 to drawing 4 — difference - they are the rate circuit 208 and drawing showing an example 
of the configuration of 209. timing — difference - the same signal inputs into two inputs INI and IN2 in the rate circuit 208 — having - 

- timing - difference - two adjacent signals are inputted in the rate circuit 209. namely, timing - difference - in the rate circuit 208, 
the same input Q(n-l) 1 inputs into the input edges INI and IN2 - having ~ timing - difference - in the rate circuit 209, Q (n-l)l and 
Q (n-1 )2 are inputted into the input edges INI and IN2. P channel MOS transistor MPOl with which the source was connected to the 
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power source VDD, and the drain was connected to the internal node Nl, OR circuit ORl which inputs input signals INI and IN2 and 
by which the output was connected to the gate of P channel MOS transistor MPOl, A drain is connected to the internal node Nl, and 
the source is connected to a gland through a constant current source 10. It has the N-channel metal oxide semiconductor transistors 
N4N01 and MN02 by which input signals INI and IN2 were connected to the gate. The internal node Nl It connects with the input 
edge of an inverter INVOl . Between the internal node Nl and a gland The circuit which carried out series connection of the capacity 
CAP 1 1 to the N'Channel metal oxide semiconductor transistor MN 1 1, The circuit which carried out series connection of the capacity 
CAP 12 to the N -channel metal oxide semiconductor transistor MN 12, — and the circuit which carried out series connection of the 
capacity CAP 15 to the N-channel metal oxide semiconductor transistor MNl 5 It connects with juxtaposition, and it connects with the 
gate of N channel each MOS transistors MN 1 1 , MNl 2, ~, MNl 5, respectively, and on-off control of the control signal 206 of 5-bit 
width of face from the periodic detecting circuit 204 which detects the period of an input clock is carried out to it. The gate width and 
capacity CAPl 1, CAP12, CAP13, CAP14, and CAP15 of the N-channcl metal oxide semiconductor transistors MNl 1, MN12, MN13, 
MN 14, and MNl 5 are adjusting the load by which the size ratio's is connected to a common node based on the control signal 206 
which is set to 16:8:4:2: 1 and outputted from the periodic detecting circuit 204 (R> drawing 3 3 reference) to 32 steps, and a clock 
period is set up. 

[0045] timing — difference — about tfie rate circuit 208, the charge of a node Nl should lengthen through two N-channel metal oxide 
semiconductor transistors MNOl and MN02 to two inputs INI and IN2, and blunder to them by the rising edge of the clock Q(n-1) 1 
by which a common input is carried out — the clock T21 which is the output of an inverter INVOl starts in the place where the 
potential of a node N 1 reached the threshold of an inverter INVOl . If the charge of the node Nl with the need of having reached the 
threshold of an inverter INVOl and of drawing out till a place is set to valve flow coefficient (however, C capacity value and V 
electrical potential difference) and the discharge current with an N-channel metal oxide semiconductor transistor is set to I From the 
standup of a clock Q(n-l) 1, the amount of charges of valve flow coefficient will be discharged by the constant current of current value 
21. Consequently, time amount valve flow coefficient / 21 expresses the timing difference (propagation delay time) from the rising 
edge of a clock Q(n-] ) 1 to the standup of a clock T21. 

[0046] When a clock Q(n- 1 ) 1 is Low level, P channel MOS transistor MPOl is set to ON, a node Nl is charged by High and the 
output clock T21 of an inverter INVOl serves as Low level. 

[0047] timing - difference - about the rate circuit 209, from the rising edge of a clock Q(n-l) 1, the period after time amount tCKn (= 
polyphase clock period) and the charge of a node N 1 should lengthen, and blunder — the edge of a clock T22 starts from the rising 
edge of a clock Q(n-1 ) 2 after time amount tCKn in the place where the potential of a node Nl reached the threshold of an inverter 
INVOl . If the charge of a node N 1 is set to valve flow coefficient and the discharge current of an NMOS transistor is set to I As a 
result of discharging the amount of charges of valve flow coefficient by the period of tCKn, and constant current I and drawing out the 
remaining periods by constant current 21 from the standup of a clock CKn-l) 1 > I+tCKn [ time amount, and / tCKn+ (valve flow 
coefficient-tCKn-I) / 2 I=valve flow coefficient/2 I+tCKn ]/2 — (1) expresses the timing difference of the rising edge of a clock T22 
from the rising edge of a clock Q(n-1 ) 1 . 

[0048] That is, the timing difference of the standup of a clock T22 and a clock T21 is set to tCKn/2. 

[0049] When both the clocks Q (n-1 )1 and Q (n-1 )2 are set to Low level and a node Nl is charged by High level from a power source 
through P channel MOS transistor MPOl , a clock T22 falls. It is supposed also about clocks T22-T28 that it is the same, and the timing 
difference of the standup of clocks T21 -T28 is set to tCKn/2, respectively, 

[0050] The pulse width amendment circuits 216-223 generate the pulse groups P21-P28 of eight phases which are duty 25% from 
which the phase shifted by a unit of 45 degrees (refer to drawing 4 ). 

[005 1] The multiplexing circuits 224-227 generate the pulse groups Qnl-Qn4 of four phases which are duty 50% from which the 
phase shifted by a unit of 90 degrees (refer to drawing 4 ). 

[0052] The timing difference dividing network shov^ in drawing 7 deforms suitably according to the application used. For example, it 
is good for the gate of P channel MOS transistor MPOl also as a configuration which inputs the output signal of the NAND circuit 
(NAND) which considers the 1st and 2nd input signal INI and IN2 as an input, and inputs into the gate of the N-channel metal oxide 
semiconductor transistors MNOl and MN02 the signal which reversed the 1st input signal INI and the 2nd input signal IN2 with the 
inverter, respectively. In this case, when the 1st and 2nd input signal INI and IN2 is High level. When P channel MOS transistor 
MPOl turns on (flow), the internal node Nl is charged, the output of an inverter INVOl is made into Low level and both the 1st and 
2nd both [ one side or ] INI and rN2 is Low level, P channel MOS transistor MPOl turns off, and both P channel both [ one side or ] 
MNOl and MN02 turn on. When the internal node Nl discharges and the electrical potential difference of the internal node Nl falls 
below in the threshold of an inverter INVOl , the output of an inverter INVOl starts and serves as High level. 

[0053] In the 1 st example of this invention shown in drawing 1 and drawing 2 The phase comparator circuit 3, a filter 4, the adjustable 
delay circuit 50, and the clock buffer dummy 60 The loop formation of the control system for generating the set-up phase contrast is 
constituted. To the signal path from an input buffer 1 The feedback loop is not included, and the output clocks OUTl (or OUT [1 ] and 
OUTl B) and OUT2 (or OUT [2 ] and OUT2B) will be maintained at desired phase contrast to an input clock IN, without being 
influenced of the jitter by the feedback loop. Of course in the 1st example of this invention shown in drawing 1 and drawing 2 , at least 
the output which inputted into one adjustable delay circuit 50 among the polyphase clocks outputted from the polyphase clock 
generation circuit 2. and was chosen by the selection circuitry 9 is good also as a configuration changed to condition of supplying the 
phase comparator circuit 3. 

[0054] About generation of phase contrast, some configurations are applied besides the configuration of a polyphase clock generation 
circuit and a selection circuitry mentioned above. Next, the 2nd example of this invention equipped with the phase contrast generating 
circuit by INTAPORETA is explained. 

[0055] Drawing 8 is drawing showing the configuration of the 2nd example of this invention. When drawing 8 is referred to, the 2nd 
example of this invention The phase contrast generating circuit 1 0 which outputs the 1 st and 2nd signal with which the output of an 
input buffer 1 was inputted and predetermined delayed the output of an input buffer 1 by phase contrast based on the phase decision 
signal 14 inputted, The adjustable delay circuit 50 which delays the 2nd output b of the phase contrast generating circuit 10, The clock 
buffer dummy 60 which drives the output of the adjustable delay circuit 50, It has the filter 4 which graduates the output of the phase 
comparator circuit 3 and the phase comparator circuit 3 to the extent that the phase contrast of the 1 st output a of the phase contrast 
generating circuit 1 0 and the output of the clock buffer dummy 60 is detected, and, as for the adjustable delay circuit 50, adjustable 
[ of the time delay ] is carried out with the output of a filter 4. The adjustable delay circuits 5 1 and 5 IB where the complementary 
output of the inphase of an input buffer 1 and opposition is considered as an input, respectively, and adjustable [ of the time delay ] is 
carried out with the output of a filter 4, The adder circuit 7 adding the set point 1 3 inputted as the output of a filter 4, It has the 
adjustable delay circuits 52 and 52B where the complementary output of tiie inphase of an input buffer 1 and opposition is considered 
as an input, respectively, and adjustable [ of the time delay ] is carried out with the output of an adder circuit 7, and the adjustable 
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delay circuits 51 , 5 1 B, and 52, the cloclTbufFers 61 , 61B, and 62 which input the output of 52B, respectively and 62B. The load 
dummy 8 which gives the clock buffers 61 , 6 IB, and 62, the load of 62B, and an almost equivalent load is connected to the clock 
buffer dummy 60. The clock buffer dummy 60 and the clock buffers 61 and 62 are desirable, and it considers as the same 
configuration, and current drive capacity is made the same and outputs a signal by the same time delay to the same load. 
[0056] Drawing 9 is drawing having shown the configuration which transmits a clock not by differential mode but by the single end as 
a modification of the 2nd example of this invention. The function of each part is the same as that of the 2nd example mentioned above. 

[0057] Actuation of the 2nd example of this invention shown in drawing 8 and drawing 9 is explained, about — the time delay of the 
adjustable delay circuit 50 and the clock buffer dummy 60 becomes equal to the phase contrast (for example, 90 degrees) given to the 
phase comparator circuit 3 from the phase contrast generating circuit 10 — as — about - it is controlled by the phase comparator circuit 
3, the filter 4, and the adjustable delay circuit 50. 

[0058] Pravving.JQ is drawing showing an example of the circuitry of the phase contrast generating circuit 10 (refer to drawing 9 ) in 
the 2nd example of this invention. When drawing 10 is referred to, this phase contrast generating circuit 10 The frequency divider 101 
which carries out 8 dividing of the input clock, and 1st D type flip-flop 1021 which carries out the sample of the clock by which 
dividing was carried out in the frequency divider 101 by the input clock, 2nd D type flip-flop 1022 which carries out the sample of the 
output A of the 1st D type flip-flop by the input clock. The outputs A and B of the 1st and 2nd flip-flop 1021 and 1022 are considered 
as an input, 1 st INTAPORETA 1 03 1 which outputs the output signal of the time delay specified by the time amount which divided the 
timing difference of two outputs by the 1st internal ratio based on control signal S [0] (this INTAPORETA is also called "fine control 
FNTAPORETA"), The outputs A and B of the 1 st and 2nd flip-flop are considered as an input. It has 2nd INTAPORETA 1032 (it is 
also called "fine control INTAPORETA") which outputs the output signal of the time delay specified by the time amount which 
divided timing **** of two outputs by the 2nd internal ratio based on control signal S [0:31]. In addition, a frequency divider 101 is 
not limited to the circuit which carries out 8 dividing of the input-clock frequency. 

[0059] Dr awing 1 1 is a timing chart explaining actuation of the phase contrast generating circuit 10 shown in drawing 10 . An output 
signal including the time delay of the time amount which divided interiorly the phase contrast (= tCK) of the output B of the 2nd flip- 
flop 1022 which carries out the sample of the output A of the 1st flip-flop 1021 and the output A of the 1st flip-flop 1021 which carry 
out the sample of the dividing output of a frequency divider 1 01 by the input clock by the input clock by 1 st and 2nd INTAPORETA 
1 03 1 and 1032 based on the value of control signal S [0] and S [0:31], respectively is outputted. In drawing 1 1 , INTl output and INT2 
output are outputs of I st and 2nd INTAPORETA 1 03 1 and 1 032. 

[0060] 1st and 2nd FNTAPORETA 1031 and 1032 of drawing 1 1 is considered as the same configuration. Drawing 16 is 1st and 2nd 
fNTAPORETA 1 03 1 and drawing showing an example of the configuration of 1032. When drawing 16 is referred to, this 
INTAPORETA When the output signal from OR circuit OR 5 1 which is connected with a power source VDD between the internal 
nodes N5 1 , and considers inputs INI and IN2 as an input is Low, The capacity C connected between P channel MOS transistor NfPl 
turned on, and the internal node N5 1 and a gland The inverter INV51 with which the internal node N5 1 is coimected to an input edge, 
and an output signal out is taken out from an outgoing end, 2-Nthe N-channel metal oxide semiconductor transistor MNl 1 - MNIN 
which the drain was connected to the preparation and tiie interna! node N5 1, and was coimected to each-other juxtaposition, and 
MN2 1 -MN2N, A drain is connected to the source of 2-Nthe N-channel metal oxide semiconductor transistor MNl 1 - MNIN, and 
MN2 1 -lvrN2N, respectively. 2-Nthe N-channel metal oxide semiconductor transistor MN3 1 - MN3N by which the source was 
connected to the gland, and MN41-MN4N, In the gate of the N-channel metal oxide semiconductor transistor MNl 1 of N individual of 
the single-sided one half of a preparation and the 2-N piece N-channel metal oxide semiconductor transistors - MNIN an input signal 
FNl is connected in common, the inside of a 2-N piece N-channel metal oxide semiconductor transistor is also obtained, and the input 
signal FN 1 is connected to the gate pf the half N-channel metal oxide semiconductor transistor MN21 of N individual - MN2N in 
common. 

[0061 ] The predetermined number of the N-channel metal oxide semiconductor transistor MN3 1 - MN3N, and the N-channel metal 
oxide semiconductor transistor MN41 - MN4N is set to ON by control signal (N bit control code) S [0] inputted into the gate of the N- 
channel metal oxide semiconductor transistor MN3 1 - MN3N, and MN41-MN4N - S [N-1], a control signal (N bit control code) [0] 
SB - SB [N-1]. Control signal [ of N bit ] S [0:N-1] and SB [0:N-1] are the phase decision signals 14 inputted into the phase contrast 
generating circuit 10, and SB [0] - SB [N-1] are given by the signal of the complementation which reversed S [0] - S [N-1] with the 
inverter, respectively. 

[0062] Control signal S [0:31] is inputted into INTAPORETA 1031 in drawing 14 . It is inputted into the gate of the N-channel metal 
oxide semiconductor transistor MN3 1 of drawing 16 - MN3N (however, N 32). Each bit signal of SB [0:31] It considers as the signal 
which reversed each bit signal of control signal S [0:31] with the inverter (un-illustrating), and is inputted into the gate terminal of the 
N-channe! metal oxide semiconductor transistor MN41 of drawing 16 - MN4N (however, N 32). Control signal S [0] is inputted into 
INTAPORETA 1032. Moreover, the bit signal of SB [0] The signal which reversed the bit of control signal S [0] is inputted into the 
gate terminal of the N-channel metal oxide semiconductor transistor MN41. An OFF state (a gate terminal is Low level 
immobilization), the N-channel metal oxide semiconductor transistor MN41 - MN4N (however, N 32) are set as the ON state (a gate 
terminal is High level immobilization) for the N-channel metal oxide semiconductor transistor MN32 - MN3N. 
[0063] Actuation of this INTAPORETA is explained with reference to drawing 16 . When inputs INI and IN2 are Low level, P 
channel MOS transistor MPl which considers the output of OR circuit 5 1 as an input at the gate is turned on, and charges capacity C 
with the current from a power source. 

[0064] The signal impressed to an input IN 1 and at the time of the standup transition to High level from Low level The N-channel 
metal oxide semiconductor transistor MNl 1 - MNIN turn on, and it connects with the source whose drains are the N-channel metal 
oxide semiconductor transistor MNl 1 - MN IN. The time of being the N-channel metal oxide semiconductor transistor MN31 as which 
the source is connected to a gland and control signal S [0] - S [N-1] are inputted into the gate, respectively - MN3N. A part of stored 
charge of capacity C discharges through the pass of n N-channel metal oxide semiconductor transistors set to ON with a control signal. 

[0065] Are behind, the period (tCK) of standup n-ansition of an input INI to an input clock ~ when [ from Low level to High level ] 
starting, an input IN2 The N-channel metal oxide semiconductor transistor MN21 - MN2N turn on, and it connects with the source 
whose drains are the N-channel metal oxide semiconductor transistor MNl 1 - MNIN. The time of being the N-channel metal oxide 
semiconductor transistor MN41 as which the source is connected to a gland and a control signal SB [0] - SB [N-1] are inputted into the 
gate - MN4N, Stored charge of capacity C is ♦*(ed) through the pass of the N-channel metal oxide semiconductor transistor of an 
individual set to ON (N-n) with a control signal. 

[0066] If the charge which will discharge by the time the output of the inverter rNV5l which inputs the terminal voltage of capacity C 
is reversed on High level is set to valve flow coefficient After changing, it discharges and continues with Current nl between phase 
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contrast (T). Input rN - High level — witnn N-channel metal oxide semiconductor transistors MNl 1 - MNln It discharges with the 
drain current NI of a total of N N-channel metal oxide semiconductor transistors of the N-channel metal oxide semiconductor 
transistors IVfN21-MM2 (N-n) of an individual. (N-n) The time delay from the standup from Low of Input IN to High level to die 
standup of an output OUT (valve flow coefficient-n-I-T) /NI=valve flow coefficient/NI-n-T/N — It is expressed (2) and can carry out 
adjustable [ of the time delay ] by making N division of the phase contrast of inputs INI and IN2 into a unit. 
[0067] As for High level, S [1 ] - S [3 1], let Low level and a control signal SB [0] be High level for control signal S [0] at 
INTAPORETA 1031 of drawing 14 , as for Low, SB [1] - S [3 1]. 

[0068] The time delay of INTAPORETA 1031 is set to phase contrast T=tCK, N= 32, and n= 1 to valve flow coefficient/{32I)-tCK/32 
in an upper type (2). 

[0069] Control signal (code) S [0:3 1] set up as phase decision information 14 is given to INTAPORETA 1032, and, as for Hi^ level, 
S [i] - S [3 1 ], let Low level (however, i or more 2 3 1 or less integer) and a control signal SB [0:i-l] be High level for control signal S 
[0:i-l], as for Low level, SB [i] - SB [31]. 

[0070] That is, in an upper type (2), the time delay of INTAPORETA 1032 is the case of N= 32 and n=i, and is set to valve flow 
coefncient/(32I)-itCK/32, and the output INT 2 of INTAPORETA 1032 is tCK {i-l)/32 from the output INT 1 of INTAPORETA 

103 1 . ~ (3) part phase is progressing. 

[007 1 ] The output INT 1 of INTAPORETA 1 03 1 is supplied to the phase comparator circuit 2, and the output INT 2 of 
INTAPORETA 1032 is supplied to the adjustable delay circuit 50. 

[0072] Next, the 3rd example of this invention is explained. Drawing 12 is drawing showing the configuration of the 3rd example of 
this invention. When drawing 12 is referred to, the 3rd example of this invention Input the output of an input buffer 1, and the output 
of the clock buffer 61 , and it is based on the phase decision information 13. Phase contrast generating circuit lOA which outputs two 
signals of desired phase contrast from the output (inphase output) of an input buffer I, and the output of the clock buffer 61, To the 
extent that the phase of two outputs of phase contrast generating circuit lOA is compared The phase comparator circuit 3, The filter 4 
which graduates the output of the phase comparator circuit 3, and the adjustable delay circuits 51 and 5 IB which delay the 
complementary output of the inphase of an input buffer 1 , and opposition, respectively, It has the clock buffers 61 and 61 B which 
drive the output of the adjustable delay circuits 5 1 and 5 IB. The output of a filter 4 The adjustable delay circuits 52 and 52B which it 
is inputted [ delay circuits ] into the adjustable delay circuits 51 and 5 IB as a control signal, and delay the complementary output of an 
input buffer I , an inphase, and opposition, respectively, It has the clock buffers 62 and 62B which drive the output of the adjustable 
delay circuits 52 and 52B, and the output of a filter 4 and the adder circuit 7 which outputs the value adding the set point 13 to the 
adjustable delay circuits 52 and 52B as a control signal. 

[0073] Drawing .13 is drawing at the time of considering as the configuration which does not transmit the complementary clock output 
of an input buffer 1 in differential mode, but is transmitted by the single end method in the 3rd example of this invention. The element 
of each part of drawin g 1 3 is the same as that of what was shown in drawing 12 . 

[0074] Drawing 14 is drawing showing the configuration of phase contrast generating circuit lOA (refer to drawing 12 and drawing 
L3 ) in the 3rd example of this invention. When drawing 14 is referred to, this phase contrast generating circuit lOA The frequency 
divider 101 which carries out 8 dividing of the input clock, and I st D type flip-flop 1021 which carries out the sample of the clock by 
which dividing was carried out in the frequency divider 101 by the input clock, 2nd D type flip-flop 1022 which carries out the sample 
of the output A of the 1st D type flip-flop by the input clock. The outputs A and B of the 1 st and 2nd flip-flop 1021 and 1022 are 
considered as an input. 1st INTAPORETA 1031 which outputs the output signal of the time delay specified by the time amount which 
divided the timing difference of two outputs by the 1st internal ratio based on control signal (control code) S [0:31] which makes the 
phase decision information 14, 3rd D type flip-flop 1023 which carries out the sample of the clock by which dividing was carried out 
in the frequency divider 1 01 with the output of the clock buffer 61 , 4th D type flip-flop 1024 which carries out the sample of the 
output C of 3rd D type flip-flop 1 023 with the output of the clock buffer 6 1 , The outputs C and D of the 3rd and 4th flip-flop 1023 and 
1 024 are considered as an input. It has 2nd INTAPORETA 1 032 which outputs the output signal of the time delay specified by the 
time amount which divided the timing difference of two outputs by the 2nd internal ratio based on control signal (control code) S [0] 
which makes the phase decision information 14. 

[0075] Drawing 15 is a timing chart explaining actuation of the above-mentioned phase contrast generating circuit lOA. By the input 
clock, the 1st flip-flop 1021 carries out the sample of the dividing output of a frequency divider 101, and outputs it (output A). The 
2nd flip-flop 1 022 By the input clock, carry out the sample of the output A of the 1st flip-flop 1021, and it is outputted (output B). The 
outputs A and B of the 1st and 2nd flip-flop 1021 are inputted into 1st INTAPORETA 1031. From 1st INTAPORETA 1031 The 
output signal (INTl output) which has the time amount which divided interiorly the phase contrast during two outputs A and B by 
control signal S [0:3 1] in a time delay is outputted. The 3rd flip-flop 1023 With the output clock of the clock buffer 61 , the sample of 
the dividing output of a frequency divider 101 is carried out, and it is outputted (output C). The 4th flip-flop 1024 With the output 
clock of the clock buffer 61 , carry out the sample of the output C of the 3rd flip-flop 1023, and it is outputted (output D). The outputs 
C and D of the 3rd and 4th flip-flop 1023 and 1024 are inputted into 2nd INTAPORETA 1032. From 2nd INTAPORETA 1032 The 
output signal (INT2 output) which has the time amount which divided interiorly the phase contrast during two outputs C and D 
according to control signal S [0] in a time delay is outputted. In this example, INT2 output has been overdue, started and changed 
rather than FNTl output. The phase contrast comparator circuit 3 (refer to drawing 12 and drawing 13 ) inputs these two outputs INTl 
and INT2, and it is controlled so that adjustable [ of the time delay of the adjustable delay circuit 5 1 ] is carried out and the phase 
contrast of two inputs of the phase comparator circuit 3 serves as zero by the feedback control of a filter, the adjustable delay circuit 
5 1 , and the clock buffer 6 1 . Each INTAPORETA 1 03 of drawing 14 is made to be the same as that of the configuration shown in 
drawing 1_6 , and omits explanation of the configuration. 

[0076] In addition, in each above-mentioned example, if a filter 4 is a circuit which graduates the phase contrast detection result fit)m 
the phase comparator circuit 3, you may be the low pass filter which consists of capacity which makes a charge pump, and resistance, 
and a voltage signal will be supplied to an adjustable delay circuit and an adder circuit. In this case, the set point 13 is given with a 
voltage signal. Or it is good also as a configuration whose filter changes and outputs the signal with which the filter graduated the 
output of a charge pump to a digital signal with an A/D converter. In this case, the set point 13 is given with a digital signal in this 
case. Moreover, a filter may consist of digital filters which equalize the output from the phase comparator circuit 3. 
[0077] The clock control circuit of each above-mentioned example simplifies circuitry by having considered as the configuration 
controlled so that the signal of desired phase contrast is generated from an input clock in a polyphase clock generation circuit or a 
phase contrast generating circuit, and the phase contrast in a phase comparator circuit serves as zero to the extent that it is with this 
signal and an output. A DLL circuit, From VCO of a PLL circuit, it is accurate and the generation output of the clock which has a 
desired phase relation to the clock which cuts down a jitter component specially compared with the conventional configuration (refer 
to drawin g 18 and drawing 19 ) of generating a polyphase clock, and is inputted can be carried out. 
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[0078] The clock control circuit of the semiconductor integrated circuit equipment (LSI) which the clock control circuit of this 
invention inputs an external clock (external clock) from an input buffer, generates an internal clock, and is supplied to an internal 
synchronous circuit. The clock recovery circuit which generates 1 or two or more clocks of a predetermined phase from an input clock 
to this input clock, or a reference signal is inputted, it uses for the signal generation circuit which generates phase-related 1 or two or 
more signals of arbitration to a reference signal, and it is supposed that it is suitable. Although it was based on the above-mentioned 
example and this invention was explained above, this invention is not limited to the configuration of the above-mentioned example, 
and is the range of invention of each claim of a claim, and it is needless to say that the various deformation which can be accomplished 
if it is this contractor, and correction are included. 



[Effect of the Invention] As explained above, according to this invention, the effectiveness that the output signal of desired phase 
contrast is generable with a suiTicient precision to an input clock is done so by having generated the signal of desired phase contrast 
from the input clock in the polyphase clock generation circuit or the phase contrast generating circuit, and having considered as the 
configuration which carries out feedback control so that the phase contrast of this signal and the output of an adjustable delay circuit 
may serve as zero. Moreover, according to this invention, based on the signal which generated the polyphase clock by the timing 
difference dividing network from the signal which carried out dividing of the input clock in the polyphase clock generation circuit, or 
carried out dividing of the input clock in the phase contrast generating circuit, the signal is generated for desired phase contrast using 
INTAPORETA, and desired phase contrast can be taken out with a sufficient precision compared with the conventional configuration 
which takes out a polyphase clock from VCO of a DLL circuit or PLL etc. 



[Translation done.] 
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♦ NOTICES ♦ 

JPO and HCZPI are not responsible for any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the 1st example of this invention. 

[Drawina 21 It is drawing showing the configuration of the modification of the 1st example of this invention. 

Prawing 3] It is drawing showing the configuration of the polyphase clock generation circuit of the 1st example of this invention. 

[Drawing 4 ] It is drawing showing the configuration of 4 phase clock multiplying circuit which constitutes the polyphase clock 

generation circuit in the 1st example of this invention. 

[Drawing, 5] It is drawing showing timing actuation of 4 phase clock multiplying circuit in the 1st example of this invention. 
[Drawing 6] It is drawing explaining actuation of INTAPORETA of 4 phase clock multiplying circuit in the 1st example of this 
invention. 

[Drawing 7] It is drawing showing an example of the configuration of INTAPORETA of 4 phase clock multiplying circuit in the 1st 
example of this invention. 

[Drawmg.8] »s drawing showing the configuration of the 2nd example of this invention. 

[Drawing 9j It is drawing showing the configuration of the modification of the 2nd example of this invention. 

[brawLng 10] It is drawing showing the configuration of the phase contrast generating circuit in the 2nd example of this invention. 

[Dravying | ij It is the timing chart showing actuation of the phase contrast generating circuit in the 2nd example of this invention. 

[Drawing. 12] It is drawing showing the configuration of the 3rd example of this invention. 

[ Drawi ng 13] It is drawing showing the configuration of the modification of the 3rd example of this invention. 

[Dra wing 1 4J It is drawing showing the configuration of the phase contrast generating circuit in the 3rd example of this invention. 

[Drawing 15] It is the timing chart showing actuation of the phase contrast generating circuit in the 3rd example of this invention. 

[Drawing 1 6] It is drawing showing the configuration of INTAPORETA of the phase contrast generating circuit in the 2nd and 3 

example of this invention. 

[ Drawing 17] It is drawing showing two examples of the configuration of the adjustable delay circuit used in the example of this 

invention. 

[ Drawing 18] It is drawing showing the configuration of the clock control circuit using the conventional DLL. 
[Drawing 19] the configuration of the clock control circuit using the conventional PLL is shown — it comes out. 
[Description of Notations] 

1 Input Buffer 

2 Polyphase Clock Generation Circuit 

3 Phase Comparator Circuit 

4 Filter 

50, 5 1 , 5 IB, 52, 52B Adjustable delay circuit 

60 Clock Buffer Dummy 

61, 618, 62, 62B Clock buffer 

7 Adder Circuit 

8 Load Dummy 

9 Selection Circuitry 

1 0 1 OA Phase contrast generation circuit 

13 Set Point 

14 Phase Decision Signal 
1 7 Selector 

101 Frequency Divider 
1021-1024 D type flip-flop 
1031 1032 INTAPORETA 
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